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PREFACE 


B y most standards, including many of the 
“vital signs” catalogued in this book, the 
past year would be classified as an ciinius 
hoinhilis A year that began with economic 
recession and heavily publicized food safety 
scales was lalei inaikcd by violent outbieaks of 
ethnic conflict and the most deadly single 
episode of u 1101 ism the woild lias evei seen 
Hopes that the woifd had cnteicd a pciiocl 
of juacc and piospeiity at the dawn of the 
twcnty-lirsi centuiy had to be put aside as the 
year proceeded, amid growing awareness of the 
instabilities inherent in a period of accelerating 
change—and the web of interconnections that 
make people everywhere vulnerable to crises 
that break out anywhere 

Vital Signs 2002 focuses not on the spectac¬ 
ular events that dominated news coverage of 
the past ycai but on the deeper, more chronic 
trends that define the health of people and the 
planet—and that provide the context for the 
crises that command public attention These 
ticnds now point to a dangerous instability, one 
that can only be righted by concerted efforts to 
create a more secure and sustainable world 
The fact that 1 2 billion people live on less 
than $1 a day—a figure roughly unchanged 
even after a decade of phenomenal economic 
growth m much of the developing world—is 
clearly undermining stability in some societies 
And rapid economic growth has created a ris¬ 
ing gap between rich and poor in many coun¬ 
tries, another force of instability 

So long as 3 million people die yearly from 


AIDS, 100-150 million suffer fiom asthma, 
and 2 4 billion lack basic sanitation—all 
documented in the pages that follow—it is 
hard to imagine that wc can achieve a stable 
oi secure woild 

Cirowmg instability is seen m the natural 
woild as well I he yeai 2001 was the second 
warmest on ucoid, joining a list of the 10 
wannest ycais m the last century—all of which 
have occuricd since IWO Caibon dioxide, the 
leading greenhouse gas, continues to build up 
m the atmospheic as caibon emissions reached 
a new high 

On the giound, an estimated 150-300 mil¬ 
lion hectares of cropland—10-20 percent of 
the world total—is now degraded More than 2 
billion people live m water-stressed countries 
m which water supplies are insufficient to meet 
food, industrial, and household needs 

When world leaders gather at the World 
Summit on Sustainable Development m 
Johannesburg, South Africa, they will face no 
shortage of challenges Indeed, the need for a 
global action plan on the interlinked problems 
of environmental decline and human poverty 
has never been as evident as it is this year 

While the problems facing the world in 
Johannesburg are daunting. Vital Signs 2002 
also offers encouraging evidence that national 
policy and even human behavior can change in 
response to new threats—and that sometimes 
solutions emerge that no one would have 
expected 

Who would have guessed a decade ago, for 
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example, that ihe world leader m produtini; 
the efficient compact fluorescent light luilbs 
pioneered in Europe and the United States 
would be China^ Oi that wind powci would 
become the world’s fastest-growing energy 
source—with annual additions to geneiating 
capacity on the verge ol overtaking hydropow¬ 
er? And who would have imagined that the 
fastest-growing transportation tiend in indus¬ 
trial countries would be car sliciiing, an alterna¬ 
tive to private ownership that reduces the 
temptation to overuse the automobile? 

As these few examples suggest, change can 
sometimes happen quickly, and it is most cllec- 
tive when it involves both the innovative 
capacities of private citizens and companies 

Christopher Flavin 

President 

Worldwaich Institute 
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TECHNICAL NOTE 


Units of measure throughout this book arc meiric unless common usage ilu - 
tates otherwise Historical population data used in per capita calc illations au 
from the Center for International Research at the U b Bureau ol the t ensus 
Historical data senes in Vital Signs are updated each year, incorporaiing an^ 
revisions by onginaung organizations 

Data expressed in U S dollars have for the most part been dcllatcd to 2000 
terms In some cases, the original data source provided the numbers in deflat¬ 
ed terms or supplied an appropriate deflator, as with gross world product data 
Where this did not happen, the U S implicit gross national product (GNP) 
deflator from the \J 5 Department of Commerce was used to represent price 
trends m real terms 



OVERVIEW 

Making the Connections 


Michael Renner 


I n the ahcMinath ol 1 1 ScpltMiiber 2001, 
many people have .said that the terror 
attacks changed the world in lundamtnial 
ways It may be moie appiopnatc to say that 
the shocking events ol that clay wcic a diamatic 
wake-up call—a catalyst loi undeitaking a ciit- 
ical I (.assessment ol the state of alfaiis on out 
glohe, and ol the undeilying eonchtions that 
Iced elespeiation, luel lescntiiient, and brceel 
violenee A eanehel appiaisal leveals widening 
dispatitics hetween itch and pool, mounting 
health challenges, battcieel eceisystems, anel 
peisistent social and political conllicts Yet 
theie aie also many opportunities lor positive 
change thiough the promotion of social justice 
and environmental health, internatiemal coop- 
eiation, technological innovation, and greater 
prudence in the pursuit of human ingenuity 
Many of those topics will be addiessed in 
Johannesburg in Augusi-September at the 
World Summit on Sustainable Development— 
an ideal time to capitalize on the oppoi tunnies 
foi change 

Vital Signs 2002 oilers infoimation on a 
broad range ol issues ciitical to putting the 
world on a moie just, ecologically resilient, and 
ultimately pcacclul trajectory It brings together 
a careful selection of topics, seen through the 
lens of global equity and sustainability As in 
previous editions, Vital Signs covers a range of 
basic and long-established indicators such as 
gross economic product and trade flows, popu¬ 
lation growth, gram production, fossil fuel con¬ 
sumption, automobile manufacturing, and 
roundwood production And it continues to 


document alteinative mchcalois ol evei-grow- 
ing significance, like wind and solar power 
development, bicycle piocluction, carbon emis¬ 
sions, chloiolluoiocaibon (CFC) use, and the 
giowlh ol biotechnology 

Bui in recognition ol the many issues criti¬ 
cal to susiaiiiabilily, new teipics aie also covcicd 
in Vital Signs 2002 Roughly one thud ol the 
book addicsscs issues not covcied caihei, 
including sugai ciops, soft drink consumption, 
oil spills, hazatclous waste tiacle, ccolahcling, 
appliance efliciency sianclaids, cai-shaiing, 

111 ban spiawl, asthma, mental health, the ciuise 
industry, iiansboundaiy parks, teacher short¬ 
ages, and gendcr-bastcl violence 

Among the most piomismg developments 
documented in Vital Signs 2002 are the surging 
sales ol etficieni compact lluoiesceni lamps 
(CFLs, with an estimated 1 8 billion in use 
worldwide), the continued rapid expansion of 
wind and solar-generated electricity, the steady 
decline in the amount of oil spilled accidental¬ 
ly, and the ongoing ieduction in production of 
ozone-destroying chemicals Other encouraging 
developments are the decreasing metals intensi¬ 
ty of the world economy, the growing reliance 
on transboundary parks as tools for biodiversi¬ 
ty conservation and peace- and confidence¬ 
building, the expansion of commercial forest 
areas that have been certified as well-managed, 
reductions in the number of active armed con¬ 
flicts, and progress m curtailing reliance on 
landmines 

On the downside, there is ongoing forest 
loss in the tropics, the threat of extinction for 
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many freshwater species, the ieknili.ss genii a- 
uon of huge amounts of hazardous wasii tlu 
continued expansion of the car-ccnitud nans- 
portation system, the massive spaad of n!\ 
infections, runaway consumption of siigai and 
soft dnnlts, widespread teachci slumagcs, an 
epidemic of violence against women, .ind 
declining foreign aid 

The impacts of some of the iitnds docuiiuiii 
ed in Vital Signs aie self-evident Oihus max 1 h 
less clear-cut For instance, there is nothing 
intnnsically wrong with meteastd cocoa pio- 
duction, but reports of childicn being lotcid to 
work in slavery-like conditions in some au.is 
add a negative tint to this trend Most econo¬ 
mists regard growing car production as a posi¬ 
tive development because of )ob cieaiion and 
enhanced mobility But the rising costs ol a uii- 
centered transportation sysieni—Ironi an pollu¬ 
tion and carbon emissions to uib.in spiawl and 
the fatalities and miuries liom ttallii aui- 
dents—suggest a more mgaiivi asstssnuni 

Qualitative assessincIlls ol I aiili's \itai signs 
are of necessity subicctive in naiuu, ilii usuli 
of different sets of values, philosophas i \pi (- 
tations, and goals The pioveihud glass can 1 h 
seen as hall full or hall empty Rcadeis m.n 
draw their own conclusions 

CONNECTIONS 

Although each individual item in this book was 
wntten as a stand-alone piece, the inknnon is 
to encourage readers to engage in cioss-clining 
comparisons among related issues I he con¬ 
tents of this year’s Vital Signs can be grouped in 
a variety of topic clusters This ovei vii w looks 
at three such clusters—energy, clmiaic, and 
transportation, land, water, and hmd, and the 
impact of technology These aie only some ol 
many cross-cutnng issues to emeige Readers 
might want to do their own compaiisons of 
material in this book and draw linkages and 
conclusions that are germane to their work and 
interests 

Due to expanding trade, travel, and commu¬ 
nications networks, the world has become ever 
more interlinked, so that events in far-flung 
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dns mil Ilinki d xxmId x v .ms and ollu i naini 
al lull 1II Is ,n( no Imigi I iiisni inminial'h boi 
(Ills an lai limn iiiipi 1 nil abli 1 tu i li dli ngi 
III a xxmld ol iiaiimi si.ili > ol dilli n ni si i nid 
poxxi Ms IimIi \ isi u i\ liiiniMiiiii dll lu III 
ills .nul nininin i du d iiim"i limn llu global 
I,, iiion now lu ing i \|u i u lu i d 

1 NlKl.'i ( I IMAli \N 1 ) 
IRANSI'OKIAIION 

\ii mull isiaiuluig ot llu luaintnld and imiiphs 
(.onnii. lions ih.n (. lumu i( I ici du iiuukin 
woild is inLuaiinglx (.niual i luigx plaxsa 
pailiuilailx iinjuuiaiii loh llu global (tono- 
iiix has longdipuuiid mi ilu axail.ibiliix ol 
abundant su|xplk s ol i lu a|i i lu igx pailu nlailx 
Itoiii llu [loliluallx xolalili I’lisi.ui Imll ugimi 
Mainlaiiiiiig ai 11 ss m ml at all ( o^t has lu ( n a 
ceniral liiui ol ((onomu and milii.ux poluus 
ol xxisUm imlustii.il uunilius I'liil tins polux 
has coiuiihuitd lo upcaud upluaxals in llu 
Middle Lasi Ilu ciuigx slants cpio nol onlx 
implies toiiniuud itisiahililx lot du wotld 
economy and loi xxoilcl peace u also has grim 
consequences lor llu stabiliix o( du global 
atmospheic Csee I igmc I ) 

fossd luci consuinpiion and eaihon emis¬ 
sions each rose more than 1 percent in 2001, 
reaching new peaks (Seepages 3H-30 and 
52-53 ) Global temperatures have been on the 
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figure 1 fncigy. Climate, and 
Transportation Connections 

upswing during the past hall-centuiy, and land 
and ocean measurements show that 2001 was 
iht second-warmest year on record since the 
late nineteenth century Not surprisingly, 2001 
brought several episodes of abnormal weather, 
including an above-average number of hurri¬ 
canes and tropical storms in the north Atlantic 
basin, severe flooding m Viet Nam, Siberia, and 
different parts of Africa, and devastating 
droughts m Iran, Afghanistan, Pakistan, the 
Horn of Africa, Brazil, northern China, Noith 
Korea, and Japan (See pages 50-51 ) 

To quench the industrial world’s thirst for 
fossil fuels, tankers transport some 107 million 
tons of oil each day Oil tankers are a leading 
source of oil spills, though pipelines, produc¬ 
tion wells, storage facilities, and refineries are 
important sources as well The good news is 
that a variety of safety measures have helped 
reduce oil spills from civilian operations The 
amount of oil lost m 2000, almost 50,000 tons, 
was the lowest since continuous recordkeeping 
began m 1968 Still, even small amounts of oil 
can do major damage if an accident occurs in 
or near a fragile ecosystem (See pages 68-69 ) 


Car-centered transportation is playing 
a major role in the world’s voracious 
appetite for fossil fuels This is particular¬ 
ly the case in spiawlmg urban areas 
where long travel distances render biking 
and public transport almost impossible 
while making reliance on cars a daily 
inevitability During the 1990s, road 
transportation was the iastest-growing 
source of carbon emissions from fuel 
burning There are now 555 million pas¬ 
senger vehicles on the world’s roads, and 
factories churn out about 40 million new 
cars each year (See pages 74-75 ) 
Although car fuel economy is again 
improving after having stagnated for 
many years, it remains far short of tech¬ 
nical possibilities And in the United 
States, which has slightly more than a 
quaiier of the woild’s cars, there is little 
prospect of significant improvement over 
the next decade (See pages 152-53 ) 
Passcngci-kilomelers traveled by lail 
have stagnated since the late 1980s, and lail 
continues to lose out to travel by car and air¬ 
plane (See pages 78-79 ) Meanwhile, global 
production of bicycles has recovered from a 
slump, topping 100 million units in 2000 for 
the first tune since 1995 But the bicycle indus¬ 
try continues to struggle (See pages 76-77 ) 
Particularly in Europe, an alternative approach 
IS rapidly gaining adherents Car-sharing is 
attracting rising numbers of people who do not 
see a need to own a car themselves Such ven¬ 
tures offer social and environmental benefits to 
cities (See pages 150-51 ) 

Headway is being made m some other ways 
to reduce energy use Compact fluorescent 
lamps are longer-lasting and far more energy- 
thrifty than conventional incandescent light 
bulbs Sales of CFLs worldwide grew 15 per¬ 
cent in 2001 alone, and have increased more 
than 13-fold since 1988 (See pages 46-47 ) 
Efficiency standards for domestic appliances 
have been initiated in 43 countries worldwide, 
and have helped eliminate more energy-thirsty 
models from the market (See pages 132-33 ) 
Consumers can make more responsible pur- 
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chasing decisions by relying on ecolabeling ihai 
guides them toward more-efhcient and envi¬ 
ronmentally benign goods and sei vices (See 
pages 124-25) 

Making more elficient use ol lossil fuels is 
only part of the equation An equally importani 
task IS to promote alternative sources of cneigy 
Wind and solar powei have been growing 
rapidly in lecent years, and use ol each 
expanded by more than 30 percent in 2001 
alone (See pages 42-45 ) 

LAND, WATER, AND FOOD 

A number of critical connections also exist in 
the realm of food and agriculture Arabic land 
and water for agriculture are among the most 
critical resources for human well-being and 
survival, no matter the technological piowcss 
of a society Yet freshwater resources aie oltcn 
tapped beyond sustainable latcs and many 
cropland areas are pushed to the limits 
Although the global gram haivesi is neai peak 
levels, larmeis and consumers conhont a num¬ 
ber of serious quantitative and qualitative chal¬ 
lenges (See Figure 2 and pages 26-27 ) 

An estimated 10-20 percent of the woilds 
1 5 bilhon hectares ol cropland are degiadcd to 
some degree, the result ol excessive ullage and 
fertilizer use, inappropriate land use, removal 
of vegetation, and overgrazing In 
the developing world, the pace of 
decline has accelerated during the 
past 50 years to the point where a 
quarter of the farmland suffers 
from degradation Worldwide, 
farmland degradation has reduced 
cumulative food production by an 
estimated 13 percent over the last 
half-century (See pages 102-03 ) 

Urban expansion eats into 
prime agricultural land, particular¬ 
ly in the case of cities that are 
characterized by a pattern of 
sprawl For instance, although only 
3 percent of the U S land surface is 
urbanized, the most productive 
soils are often developed first as cities 


expand In laci nioii ihaii I millKtii lui.iausi)l 
aiablc land m the Uiiiiid states an paiedtivti 
each veat In t Inna tin liguu is 21111 infill 
hectares (Sec pages 152-51 ) 

Anotlni coiniiion laetoi in l.iiniland iKgi.i 
tlaiion IS sahnizaium—a buildup ol sab tbai 
occLiis wile n e \eess ii i igation uate i i \ apoi alls 
Salinization can luiii \ u Ids and e \i n lou i tin 
abandonment ol niigaied land Ioda\ .iboni 20 
peicent ol the veoilels 274 million In e tan s ol 
litigated land aie dam.iged in this ua\ (Su 
pages 34-35 and 102-03 ) 

linpioveel iiiigation ellieuiiee eoitlel a\oul 
these piohlems and laise laiin \ielels but at the 
moment, inellieieiit methods aie used on '•HI 
peieeni ol aitilieialK wateied lields tniatei 
cilicienc) IS also impoitant bee ansi glowing 
watei shoitages in Aliiea \sia and tlu Muldli 
I asi aie loiciug an uk leasing nunibi i ol vouu 
lues to iel\ on giain nn|ioiis Ib 201') wiih 
using w'.itei shoitagis and populations a pio 
leeteel 4l) peiei lit ol huinanile willlui in 
watei-stiessed lounliies, pulling nu uasmg 
piessuie on global gi.un su|)plus Making low 
eost, ellieient migation .i\ailahh to pool (aim 
eis will be key to alli \ lating hungi i and nial 
nuiiiiion (See pages 14-55 and 14S-4'-) ) 

More ellieient waiei use is also essential to 
save many Ireshwaiei species lioin exiineiion 
and lo preserve the valuable eeologie.il seieiees 
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Figure 2 Land, Water, and Food Connections 
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they piovidc, such as filtering and cleansing 
water supplies and mitigating floods and 
dioughts The habitat of these species is 
mcieasingly under assault by dams, river diver¬ 
sions, pollution, and the introduction of non- 
native species Almost 80 percent ol the largest 
river systems in North America, Europe, and 
the former Soviet Union are moderately or 
strongly altered by dams, reservoirs, diversions, 
and irrigation systems, and similar challenges 
are now arising in the developing world (See 
pages 106-07 ) 

Farming and other components of food 
production have become industrialized, 
resource-intensive systems On the input side, 
pesticide use (two thirds of it m agriculture) 
has grown 15-fold since 1950 but imposes a 
terrible toll, poisoning 3 million people severe¬ 
ly and killing 220,000 each year Meanwhile, 
fanners confionl increasing pesiicide resis¬ 
tance (See pages 126-27 ) 

f Ol consuincis, food cjualuy lanks among 
the most widespread health conceins 1 oocl- 
borne diseases strike 30 perccni of the popula¬ 
tion in industrial countries each year, but peo¬ 
ple living in developing countries bear a more 
flightful burden due to a wide range of hazards 
and inadequate pievention and treatment 
Though lack of household hygiene is a factor, 
many problems begin far earlier Livestock m 
many modern factory farms, for instance, are 
often raised in crowded, unsanitary conditions, 
which promotes food-borne illnesses (See 
pages 138-39 ) 

THE HAZARDS OF HIGH-TECH 
AND OLD TECH 

Humanity is confronting some of the broad 
boomerang effects of modern technology The 
unintended consequences of what once seemed 
technological marvels can entail severe threats 
to human health and well-being Nuclear 
power, at first considered too cheap to meter, is 
bequeathing the unwanted long-term “gift” of 
radioactive waste (See pages 40-41) 

Chlorofluorocarbons, for decades judged ideal 
for refrigerating, air-conditionmg, and a host of 


other purposes, turned out to be efficient 
killers of the atmospheric ozone layer that 
protects life on Earth from deadly ultraviolet 
radiation Though CFC production is now 
down sharply, it may take a half-centuiy for the 
ozone layer to heal completely (See pages 
54-55 ) 

Modern industrial life is characterized by 
the generation of substaniial amounts of haz¬ 
ardous waste—both m traditional industries 
such as metals mining and processing, petro¬ 
chemicals, pesticides, and plastics manufactur¬ 
ing and in newer, more high-tech sectors Some 
300-500 million tons of heavy metals, solvents, 
toxic sludge, and other wastes accumulate each 
year (See Figure 3 and pages 66-67 and 
112-13 ) 

The semiconductor industry has undergone 
explosive growth in the past two decades In 
2001, some 60 million transistors—the liny 
components used to build semiconductor 
chips—wcic manufactured lor each peison in 
ihc woilcl But because of the lapicl pace at 
which electronic products become obsolete and 
art being replaced, production is expected to 
skyrocket in coming yeais, to perhaps as many 
as f billion transistors per peison m 2010 Yet 
the industry requires copious amounts of 
chemicals and leaves behind huge quantities of 
dangerous wastes Production of a single six- 
inch silicon wafer results in 14 kilograms of 
solid waste and 11,000 liters of waste water 
Workers in the industry are on the frontline of 
exposure and at risk of developing cancer or 
seeing birth defects in their children (See 
pages 1J 0-11 ) 

Cell phones are among the products that 
incorporate semiconductors While they allow 
an ever more connected world and give mil¬ 
lions of people access to phone service for the 
first time, discarded cell phones contribute to 
the growing mountain of electronics waste 
And there is an ongoing, unresolved discussion 
surrounding possible harm to human health 
from the radio waves they emit (See pages 
84-85 ) 

More than 80 percent of the world’s haz¬ 
ardous waste IS produced in the United States 
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Figure 3 Impacts of Technology 

and other industrial countries The internation¬ 
al community has struggled to devise and 
enforce rules to reduce cross-boickr move¬ 
ments in the hope of preventing pooi touniucs 
from being turned into dumping grounds lor 
the wastes of the rich Today, about 10 percent 
of all hazardous waste is shipped across an 
international border (See pages 112-13 ) 

Though much hazardous waste trade lakes 
place among industrial countries, there are 
some important exceptions The Basel Action 
Network, with support from other citizens’ 
groups, found that huge quaniiiies of computer 
monitors, cell phones, circuit boards, and other 
Items from the United States end up in China, 
India, and Pakistan There, they are either 
being dumped or the materials they contain— 
lead, mercury, cadmium, copper, gold, and 
many others—are salvaged in such crude ways 
as to pose a severe occupational and environ¬ 
mental threat (See pages 82-83 ) Separated by 
thousands of kilometers, beneficiaries and vic¬ 
tims of the high-tech revolution never meet 
face-to-face, but the connections between them 
are real 

Time and again, technological innovation 
has kicked loose a range of unintended conse¬ 
quences Depending on the situation and the 


turn .III i)\i il\ n.ii io\s hu us 
ol slkuuIk inquuN i\nssi\i 
tillinoldgu.il Dpiimisni 
unhi itlli ti K ign i)l ili( pintii 
iuou\I (U pl.un l.u l\ (if ion 
sight in.iv had shl u lu s lo 
pinsui 111 hiiologu al iiiDinisi 
\\ nil ab.iiulon oiiK to dist o\ 

Cl SUipilSlllg Mill I 111 I Is 
unknoun long ii mi i oust - 
i|ucniis aiul iinaniii ipaiid 
(iiiih.ii k loops I lu uoiId is 
still Itaining to loju witli 

till II pi II IISSIOIIS ol till 

thcniiial iiiolution i vi ii 
as It liiiitlis w nil glial spud 
ihiough till I 111 tioims agi 
and pluiigis lu.iilloiig niio tin 
binici li 11 a 
Intiiasingh, till ihallingi loi suiiiiisis 
loipuiatioiis, go\i niiiu Ills and indouliials is 
to usi hiiiiiaii IM\I iilions nioii jiiilii loiisK 
with an L^l to the likiK iiiiplu alioiis |oi ii|in;\ 
and susiaiiiahiliiv 1 li.n ui|uiii s gu ah i wis 
dinn in deciding wli.n tcilinologus to [uusiu 
how to mold ihuii and whin to look loi aliii 
natives Simply sitiving loi tin uilinn.ilh ha- 
sible IS no longer a icsponsibli option liulud 
the precautionary principli—in tin lacc ol sci¬ 
entific uncertainly, excicisc caution—becomes 
ever more important as our lives .ut iiujcasing- 
ly permeated by the cieaiions ol human inge¬ 
nuity and hubris This is possible onh with a 
more holistic view ol the world and a be tie i 
understanding ol the kinds ol eonneeiioiis ili.n 
this book exploie's 
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Aquaculture Production Intensifies 


\nji( PliKl McCiinn 


Global aquaculture production has grown near¬ 
ly 400 percent in the past 15 years, from 7 mil¬ 
lion tons in 1984 (the first year with global 
data) to 33 3 million tons in 1999 ' (See Figure 
1 ) Preliminary data indicate production 
climbed to 36 1 million tons m 2000 ^ 

Aquaculture is the fastest-growing segment 
of food production in the world ^ As global 
marine catches stagnate and even decline in 
some areas, aquaculture is quickly filling the 
gap It now provides 31 percent of the worlds 
food fish, up from 19 percent in 1990 Global¬ 
ly, the value of farmed tish doubled from $24 5 
billion in 1990 to $47 9 billion in 1999 ^ (By 
comparison, fish catches were valued at $83 
billion m 1998 )* 

Almost 9 out of 10 farmed fish in the 
world—some 86 percent—are now laised in 
Asia ^ Farmers in China boosiid 
Unks output by 252 percent during the 

pp 106,138 1990s, and now toniribiuc 68 pci- 
cent of the worlds (armed iish by 
volume and nearly hall ol its value " (Unolluial 
reports indicate, howevei, that China has 
inflated its production data f (ndia is a disiam 
second m terms of output, followed liy Japan, 
Indonesia, and Bangladesh By value, japan, 
India, Indonesia, and Thailand lound out the 
top five producers in the world '' 

Chile posted the largest percentage gam in 
the last decade, with production jumping more 
than 700 percent—from 32,447 tons of fish in 
1990 to 274,216 tons in 1999 Farmed 
salmon and trout account for nearly 85 percent 
of Chile’s output 

Some 220 fish species are now cultivated in 
captivity, although 20 species account for 90 
percent of world production From 1990 to 
1999, world production of farmed carp, iilapia, 
and other freshwater fish nearly tripled, and 
now accounts for 56 percent of total output 
(See Figure 2) These low-value species are 
generally raised and consumed locally 

In contrast, high-end species such as shrimp 
and salmon are grown primarily for export to 
Japan, North Amenca, and Europe Production 
of farmed shrimp and salmon roughly doubled 
during the 1990s, to just 8 percent of the total, 


but these two speiics now .kiount loi 2 ( pn- 
ccni of the \ahu ol woihl .iqu.K uliiin '' 

I he net iiade eainmgs fioni lapiutnl and 
cuUured fish in dcMfoping lountius i;nw 
from $5 2 billion in I98> lo Si l billion in 
1998 nc\ i loping I on III Ml s now i ai n inou 
lorcign evchangi liom i spoilt tl lisli |iioilu( is 
than lioni toHu tea lui ,iiul luhhi i t spoils 
combined 

Rapid giowili in aqiiaculnm has laistil a 
numbei ol coiuuns bowiiii Pisiasi oiii 
bleaks base lakcnasull loll isjuualK wlun 
high nuinbcis til a single spcuisau i>ustilin 
small aicas In 1999 1 cuadoi losi maiK siOl' 
million in tspoii eaiiuiigs dm lo a caiasiioplm 
outbreak ol while spoi \iius in lamud 
shiimp 

Antuhei eoneetn is aquaudtuu s giowing 
appeiiie loi wild lisli t ainnoious lisb sm h as 
salmon and shiinipau npualK ltd high pm 
lein pellets made lioni a ^ ombin iiioii ol lish 
meal and plaiii-hasttl pmums (Small pi lagu 
species, siu h as am lio\ \ himiig ami iiu n 
b.iden, aie used lopittihue lislinual ) liulaN 
ineieasing nuinheis ol l.nmeisau le plat mg.in 
enuiely jilanl-based eliel lot tmnmoious .mel 
berbiveiious lish wiili keel pellets lo indue i 

faster giowih and weigh! gam \saiesull die 
share eil world lishnual deelie.ueel to .iqu.ieul- 
lure has increased lioin 1(1 peieent in 1988 lo 
35 percent in 1998 Dm mg that turn global 
fishmeal output remained sicaeU while die 
share foi poullr) and cattle deelmeel -- 

In contrast, marine-raiseel mollusks need 
few artificial inputs because ilu\ Iced on niiln- 
enis from the suriounding waiei In 1999 tul- 
lured oysicisand clams cominanelcd 14 peueni 
of the value ol global ac|uaeuhuic ’' Some 
experts arc cncoui.igmg displaced lisheis lo 
adopt environmentally souiui atjuaeulline to 
help generate income For example, kit me is 
can cultivate species that letch high piiccs on 
international markets, such as ()>steis lor 
pearls and giant clams for the aquanuin indus- 
try^-^ But export-driven aquaculture doe s not 
eliminate the importance ol raising lish loi 
local consumption, a growing need in many 
food-deficit countries 
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World Aquaculfure Production, 

1984-2000 

Year _ Production _ 

(million tons) 


1984 69 

1985 7 7 

1986 8 8 

1987 10 1 

1988 11 2 

1989 11 7 

1990 13 1 

1991 13 7 

1992 15 4 

1993 17 8 

1994 20 8 

1995 24 5 

1996 26 8 

1997 28 7 

1998 30 8 

1999 33 3 

2000 (prel) 36 1 


Source FAO, Aquaculture Production 
Statistics 1984-93 and Fishery Statistics 
Aquaculture Production 


Figure 2 World Aquaculture Production by Major 
Species Groups, 1998 
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► Grain Harvest Lagging Behind /■•.in r iii,n\n 


This year’s world grain harvest, estimated at 
1,843 million tons, is up slightly from last 
year’s poor harvest of 1,836 million tons ’ (See 
Figure 1) It IS, nonetheless, a depressed har¬ 
vest—40 million tons below 1997’s record 
1,880 million tons ^ 

Gram production per person worldwide this 
year totals 299 kilograms, down from the peak 
of 342 kilograms in 1984 ^ (See Figure 2 ) '1 his 
14-percent decline since 1984 contrasts with a 
38-percent gam from 1950 to 1984, a period ol 
widespread progress in reducing hungci and 
malnutrition worldwide 

The poor harvests of the last two years aic a 
result of weak world prices for gram, ol 

, drought stretching from the Middle 
Links: pp '34, East through central Asia and 
102, 126, across northern China, and of 
134 spreading shortages of iirigaiion 

water Prices will recover and ihe 
drought will end, but irrigaiion watei shoiiagis 
will worsen as population growth outums ilu 
water supply m moic and more countiies 
The longei-tcrm woildwide chop in giain 
production per person has been conccntiated 
in Africa, Eastern Europe, and the ioimer Sovi¬ 
et Union ^ In Africa, soil degradation and aridi¬ 
ty have constrained gams in food production 
Limited gains or declines in grain output, cou¬ 
pled with the fastest population growth of any 
continent, have increased hunger and malnutri¬ 
tion Economic decline in the former Soviet 
Union and Eastern Europe following economic 
reforms and the breakup of that large nation a 
decade ago greatly reduced both gram produc¬ 
tion and consumption ^ 

China, the world’s largest gram producer, is 
primarily responsible for the decline in gram- 
harvested area in the last two years that has 
lowered the world grain harvest so dramatical¬ 
ly^ While world output was dropping 30 mil¬ 
lion tons in the last two years, China’s grain 
harvest shrunk by 53 million tons, more than 
offsetting modest gains elsewhere ^ 

Among the forces shrinking China’s grain 
harvest are severe drought in the north during 
the last two years, spreading irrigation water 
shortages as acjuifers are depleted and as water 


IS divcitid to iiliis .iiul .1 lout I mg til siippoit 
prices In a cmmii\ di [n luh lU on in ig.md 
land (oi 70 pcictnl oi nmii ol giaiii ualu 
shoitagcsaic Iasi luioming a sdiiiiu issiu " 

In 1994, m an amliiiioiis .mil iiiiiialb siu 
cesslul illoit lo he SI ll-sullu luu t lima laisul 
gtain suppoti piius b\ 40 pi It (Ill'’! iilmiu 
naieiy ilu diam on ilu luasuis w.is too gu.u 
soihesLippoit piiuswiii Inwiutl in 2000 .md 
2001, chopping closi to uoiUl niaiki i h \i Is '' 
As grain piiccs liavi lalluiinu ilu Iasi ihiu 
years, the aua plankd lo gi.un h.is shinnk b\ 

10 peieint *' 

C lima has ahsoilnd ilu h.iiMsi shoiilall In 
thawing down skit ks bui iluu an signs that 
supplies aiL now iiglikning ' ' II this Inigi 
nation, w'Uh a po]nilaiion upial lo ihai ol India 
and ihe Unik d siak s i ombiiu tl has .umilu t 
laigi haivesi shoiilall ii will liki K h.ui i.. 
nnpuil suhsi.miial ipi.iniiius nl gi.uii in lu.un 
lam looil pilu si.ibilin 

\niong ilu iliui inaiDi giains ilii liaiMsi 
ol ilu Iwo Uuul giains w In at and i u i du h 
dioppcil in 2001 lioin ilu pu \ ions\dii (Sd 
1 igun U t OIn, used mosih .Is .1 Idd gi.im loi 
hvesiock, pouliiN and hsli ulgcd om wluai 
again as the woilds leading giain ' 

Allhough w'otld giain pioduciion was dnwn 
dunng the last two Ncais, consuiupiion coniin- 
uecl to rise Cirain iisi ixcieilid piiuliuiion 
by 35 million ions m 2000 and b\ 51 million 
tons m 2001 The excess ol pioduciion o\ci 
consumption dropjicd giam skuks .is ,1 slum ot 
consumpuon to 25 peiccnt—one ol ilu lowest 
levels m two decades 

11 world gram titmand coniimus lo glow 
during 2002 at ilu same pact .is ilu kisi 
deeade 16 million ums a \cai—tlun tins 
years harvest will have to jump in 70 nnllion 
tons to avtiid a lurihcr diawdown in stocks 
With giain slocks at such a love lc\cl, giain 
market analysts will be watching the 2002 hat- 
vest closely 11 u falls well shoit ol tonsump- 
tion, grain prices will likely clnnh Spicadiiig 
shortages ol irrigation water as acpnleis are 
depleted and as water is diverted to cities are 
making it much harder for the world’s farmers 
to keep up with the growth in demand 
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Million Tons 




Figure 2 World Gram Production Per Person, 
1950-2001 

Million Tons 



World Gram Production, 

1950-2001 


Year 

Total 

Per Person 


[mill tons) 

(kilograms) 

1950 

631 

247 

1955 

759 

273 

1960 

824 

271 

1965 

905 

270 

1970 

1,079 

291 

1971 

1,177 

311 

1972 

1,141 

295 

1973 

1,253 

318 

1974 

1,204 

300 

1975 

1,237 

303 

1976 

1,342 

323 

1977 

1,319 

312 

1978 

1,445 

336 

1979 

1,411 

322 

1980 

1,430 

321 

1981 

1,482 

327 

1982 

1,533 

332 

1983 

1,469 

313 

1984 

1,632 

342 

1985 

1,647 

339 

1986 

1,665 

337 

1987 

1,598 

318 

1988 

1,549 

303 

1989 

1,671 

322 

1990 

1,769 

335 

1991 

1,708 

318 

1992 

1,790 

328 

1993 

1,713 

310 

1994 

1,760 

314 

1995 

1,713 

301 

1996 

1,871 

324 

1997 

1,880 

322 

1998 

1,872 

316 

1999 

1,871 

312 

2000 

1,836 

302 

2001 (prel) 

1,843 

299 


Source USDA, Produdron, Supply, and 
Distribution, electtx>nic database, December 
2001 
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[Meat Production Hits Another High- i .m.i r ihonn 


World meat production climbed to a new high 
m 2001, marking the forty-first consecutive 
annual gam ^ (See Figure 1 ) At 237 million 
tons, this IS up more than 2 percent over the 
232 million tons of 2000 ^ 

Meat production has increased more than 
fivefold since 1950 ^ Over this half-ccniury, 
consumption per person has moie than dou¬ 
bled, climbing from 17 kilograms to 39 kilo¬ 
grams (See Figure 2 ) 

Beef, pork, and poultry account (or over 90 
percent of world meat production ^ (Sec Figuie 
, 3 ) Most of the growth m meal oiu- 

Lmh' pp 26, put m 2001 was m pork and poul- 
138 try, beef production rose less than 

1 percent ^ In fact, beef production 
per person has fallen by 17 percent since the 
historical peak m 1976 ^ 

The key beef-consuming countries are the 
United States (12 million tons), Brazil (jusi ovti 
6 million tons), and China (just under 6 million 
tons) ® These three account lor half ol woild 
beef consumption The Euiopcan Union (fU) 
also weighs m with just over 6 million tons 
World pork production, which oveiiook 
beef production m 1979, continued to widen 
the lead in 2001 as production climbed to 93 
million tons, a gam of more than 3 percent *' 
Pork consumption is totally dominated by 
China, at 42 million tons, compared with 8 
million tons in the United States, the second- 
ranking consumer No country dominates the 
consumption of a meat the way China does 
pork, accounting for half of world consump¬ 
tion The EU countries collectively eat 16 
million tons of pork a year 

World poultry production climbed from 67 
million tons to almost 69 million tons, also 
gaming nearly 3 percent The steadily growing 
world production of poultry eclipsed that of 
beef m 1995, moving it into second place 
behind pork As of 2001, poultry consumption 
worldwide reached 10 kilograms per person 
The United States still leads in consumption 
of poultry, with nearly 14 million tons, but 
China IS closing fast at just under 13 million 
tons and could eclipse the United States within 
a few years Brazil, at just over 5 million tons 


ol poultry IS m thiul phut. ' " l\)ultr\ iiMisuin|i- 
tion in tliL I U IS lu.iih H niillion ions 

Despite the unmuiiupiiil giowtli m uoild 
meat Lonsiimpiion loi iium ih.iii liall a nimi 
ly, there have him sonu Imal dismpuoiis m 
recent vtais I oi i \ainjili im .u i oiisii]ii|iiioii 
ill Russia ill chill d pii I i|iitiuis|\ ovu ilu last 
decade lollovviiig iLoiiomii itloiiiis buns now 
beginning to luovi i Miat piodiu lion in tlu 
r.U was dtsiupud a li w vi ais ago with i vi 
clence ol mad tow disiasi and moii lumilv In 
an outbreak ol looi-and-nioutli disiasi 
Eutopc IS also now showing signs ol uiovuv *' 
The idcniilitaiion ol two tows with mad low 
disease m japan in tin kill ol 2i)01 has lowiud 
heel consunipiion tin it ’’ 

lilt shaie ol woild nnat output that is 
being traded is using totaling luaiK 16 mil 
lion tons in 2001 “ ’ (now ih in inii i n.ition.il 
meat iiatk Itlitt ts both till using appi iiii loi 
meal in niiddli -nit oiiii i oimii n s and adv.im i s 
in stoiagt .mil ti.ms|ioii \liliougli nu.it is 
muth molt tlillii uti to sln|i inii iiMiion.ilIv 
than gi.iin, ilii sli.iii ol woild nu.ii ionsnm|) 
lion that is iiatltil is now Bpniint lomp.iiid 
with 12 peitent loi giam 

Although meat toiisumpiion is .u tin ni.u 
saturation point in most indusuial tountiies it 
is still growing rapitlh m low- and middlt- 
income countiics, whtie most ol tin woild livis 
The growth m consumption in midtllt-intomt 
countries is evident in the most itttnt data 
China, for example, has now enitigtd .is tin 
worlds leading meal piodiuei and loiisuiiili 
eating some 61 million tons ol meat in 2(HI1 
The United Statts is setoiid, at H million tons 
and Brazil is third, at 1 3 million tons 

While luiLire growth m nit at toiisimi]iiion 
in both the United Slates and 1 uiopi is e\ptti¬ 
ed to be limuetl, there is a bioatl potential loi 
greater consumption not only m C lima and 
Brazil, but m othei developing eounlrits as 
well, such as Mexico, Thailand, and 
Indonesia Barring a depression in the global 
economy or a major disruption from livestock 
disease, world meat consumption is likely to 
continue its uninterrupted growth lor the fore¬ 
seeable future 
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Meat Production Hits Another High 


Million Tons 




Figure 2 World Meat Production Per Person, 
1950-2001 



Figure 3 World Meat Production by Source, 
1950-2001 


World Meat Production, 

1950-2001 


Year 

Total 

Per Person 


{mill tons) 

(Icilogramsj 

1950 

44 

172 

1955 

58 

20 7 

1960 

64 

21 0 

1965 

84 

25 2 

1970 

100 

271 

1971 

105 

27 6 

1972 

108 

27 8 

1973 

108 

27 5 

1974 

114 

28 3 

1975 

116 

28 3 

1976 

118 

28 5 

1977 

122 

28 9 

1978 

127 

29 6 

1979 

133 

30 2 

1980 

137 

30 6 

1981 

139 

30 7 

1982 

140 

304 

1983 

145 

30 9 

1984 

149 

31 2 

1985 

154 

31 8 

1986 

160 

32 3 

1987 

165 

32 8 

1988 

171 

33 5 

1989 

174 

33 4 

1990 

180 

340 

1991 

184 

34 3 

1992 

187 

344 

1993 

192 

34 8 

1994 

199 

354 

1995 

205 

360 

1996 

207 

35 8 

1997 

215 

36 8 

1998 

223 

376 

1999 

229 

381 

2000 

232 

38 2 

2001 (prel) 

237 

38 6 


Source FAO, FAOSTAT Slafisfics Database, 
at <apps fao org>, updated 7 November 
2001. 
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I Cocoa Production jumps 

Global cocoa production in 2000 exceeded 3 2 
million tons, a 10 5-percent increase from 1Q99 
levels ^ (See Figure 1) Production expanded 
nearly threefold between 1961 and 2000 ^ And 
over the past century, as chocolate has betomc 
a staple rather than a luxury Hem in wealthy 
countries, production increased 24-fold ’ 
Although more than 50 nations grow cocoa, 
the top five producers account for over 70 per¬ 
cent of the total crop (See Figure 2 ) Land 
area under cocoa cultivation increased 67 per¬ 
cent between 1961 and 2000, but maior pro¬ 
ducing nations have scarce land resources left 
The economies of many producing countiies 
hinge upon the cocoa trade Cote d’Ivoire and 
Ghana, which grow three fifths ol the world’s 
cocoa, each rely on the crop for more than 20 
percent of their export revenues ^ 

Falling prices in the 1990s caused Malaysian 
farmers to shift from cocoa to other crops like 
palm oil ^ And Nigeria’s cocoa indusiiy is still 
rebounding from the 1970s petroleum boom 
that reduced the relative profitability ol this 
crop« Cocoa prices in 2000 reached recoid 
lows three times lowei than in I960, and lout 
times below the price in 1980 

Development of the organic chocolate indus¬ 
try, which represents 1 percent of the chocolate 
market, provides an alternative for farmers 
seeking a greater share of the profits Though 
the organic market is small, it has grown by 
400 percent since 1998, and is expected to 
expand another 60 percent by 2002 

Cacao trees grow best in humid tropical 
forests situated within 10 degrees of the equa¬ 
tor As the trees age, productivity decreases, 
while vulnerability to pests and disease increas¬ 
es Cocoa cultivated under full sun, as is two 
thirds of Cote d’Ivoire’s crop, yields bumper 
crops initially, but returns dimmish as soil 
moisture and fertility decline 

Seeds of the cacao tree are ground into 
cocoa liquor, and separated into cocoa butter 
and powder Three varieties dominate produc¬ 
tion Cnollo, Forastero, and Tnnitano, a natur¬ 
al genetic cross The latter two account for 90 
percent of production With 40 percent fewer 
seeds per pod, Cnollo plants have lower yields. 


Ktif/Wi’cn ffinuMC 


but iheirsupciun L|U.ilit\ liiihis ilu higlusi 
maiket piitc '' t uinposi il ol pi u i ni l.u 40 
pcieem Laiholndiaiis .iiul ]HUini pnmin 
cocoa has moie lalliiiK jh i lujuiil oiiiui than 
Pcpsi-C ola ' ’ 

rhiec louiihs ol till 100 i loii v>as 
iinpoitcil b\ I iiiopi ami ilu 1 niii li Stall s 
Most coioa is I\poiii il \\holi but pioiliuii 
coitniiics an ixpamliiig tin it niiiuliin; opi la- 
tions, whicli aitiuiiiUi-1 lot 12 pi n i ni ol global 
giincltngs 111 2000-01 ' lUtwu it looo .tml 
1098, t ote d Koin doiihli il its gi Hiding i apat 
itv, capuuing moil, piulits but at tin sanu imu 
wedding Its ccoiioim to loiiiimud uu oa pio- 
cluction 

Since chotolatc niav ioni.iin sngai milk oil 
andolhii ingicclunls, (.hoiolau lonsumption 
IS not a ditccl tmasun ol coioa consutuplton 
'1 be avL'iagc nuithun 1 iui)|n.ui laistS ) kilo 
giams ol i, bucolaii annualU inon ih.ui ilu 
aviiagt Aliiian lals in ,1 lili Mini ’'l’>(taiisi 
maikits m I luopi and ilu Uiniul siaiisan 
n kilivi l\ satiiiaii il piodiu t is .m lugniningio 
liKus on maikiIs in Miua \si.i ,uul 1 atm 
Anuiica, whuL lout lilths ol ilu woililspopu 
lation consuiiK pisi oiu lilih ol ilu woilds 
cocoa (See 1 igute } ) 

Small lantlliolcliIs, who ptodiui '■)0 piitini 
ol the woiIds cocoa, ha\t a t ompaiaii\t ad\an- 
Lagc in lower labor and input losis 1 lu isti- 
mated 15,000 childicn who punidc louLd 
labor to cocoa, coilec and cotton laiins in 
northern Cote d’Ivoire rcN'eal tlu hiui.d tact us 
used by some producers to ensuu pioliiabili- 
ty^* In December 2001, chocolaii maiuilacitii- 
ers, consumer gumps, and laboi acKocaus 
signed an accoid addressing ilu si lahoi 
abuses 

Production ol cocoa and oilut ii onomiudl) 
valuable non-iimber lorcsl jnoditiis m die 
shade ol the rainfoicst can boosi local incen¬ 
tives for lores! conservation and reduce 
encroachment in protected areas Dncrsilica- 
tion leaves larmers less vulnerable to maikci 
fluctuations, diseases, and pesis, reduces chem¬ 
ical input requirements, and provides sec¬ 
ondary habitat and corridors for native forest 
species and seasonal migrants 
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Cocoa Production Jumps 


Million Tons 



Papua New 

Colombia (2%) 

Malaysia (3%) 

Ecuador (3%) 

Cameroon 
(4%) 

Brazil 
( 6 %) 


Source FAO 

Figure 2 World Cocoa Production by Country, 2000 



Million Tons 



Figure 3 Cocoa Consumption by Region, 1997-98 


World Cocoa Production, 


1961-2000 

Year 

Production 

1961 

(million tons) 

1 2 

1965 

1 2 

1970 

1 5 

1971 

1 6 

1972 

1 5 

1973 

1 4 

1974 

1 5 

1975 

1 5 

1976 

1 4 

1977 

1 4 

1978 

1 5 

1979 

1 6 

1980 

1 7 

1981 

1 7 

1982 

1 6 

1983 

1 6 

1984 

1 8 

1985 

20 

1986 

2 1 

1987 

20 

1988 

26 

1989 

26 

1990 

25 

1991 

25 

1992 

27 

1993 

27 

1994 

27 

1995 

30 

1996 

32 

1997 

30 

1998 

30 

1999 

30 

2000 

32 


Sources FAO, FAOSTAT Statistics Database, 
of <apps Ibo org>, updated 7 November 
2001 
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Enk A<isadourian 


Sugar and Sweetener Use Grows 


The consumption of sugar and other sweeten¬ 
ers, which are added to foods to enhance fla¬ 
vor, reached an estimated 157 million tons in 
2001, more than 2 5 times the figure in 1961 ' 
(See Figure 1 ) Global per capita consumption 
rose from 194 calories per day in 1961 to 245 
calories in 2001 ^ (See Figure 2 ) 

The overwhelming majority of sweetener is 
sugar (sucrose), derived from sugarcane and 
sugar beets, which contributes almost 90 per¬ 
cent of the sweetener supply^ India and Brazil, 
the two largest global sugar producers, pro¬ 
duced more than a quarter of the world’s sugar 
supply (36 million tons) in 2001 

At 11 7 million tons, the next largest source 
of sweetener is high-fructose syrups (HFS), 
which are primarily produced from corn and 
used mostly to sweeten soft 
Link p 1 40 drinks ^ HFS accounts for 7 percent 
of the global sweetener supply, 
about three quarters ol which is consumed m 
the United States ^ Other sweeteners include 
honey, maple syrup, sugar alcohols, and Iruit- 
derived sugars, as well as high-intensity (artifi¬ 
cial) sweeteners like saccharin and aspartame 
Worldwide, consumption of sugar increased 
at a modest 1 percent in 2001 Some of the 
fastest growth occurred in China, where it grew 
by 4 percent ^ Globally, consumption of high- 
fructose syrup grew more rapidly, increasing 
2 9 percent in 2001 ® Over the last 10 years, 
HFS consumption has increased 50 percent 
while sugar consumption grew by 22 percent ^ 
Even faster growth has been seen m the 
high-intensity sweetener category In 1999, 
consumption of these totaled 59,100 tons, 
more than a 10-fold increase since 1966 As 
high-intensity sweeteners are anywhere from 
30 to 600 times sweeter than sucrose, con¬ 
sumption at this level was the equivalent of 
using an additional 10 8 million tons of 
sugar ^ ^ 

High-mtensity sweeteners are essentially 
non-calonc, making them popular in diet bev¬ 
erages and foods Unlike all other sweeteners, 
most of these are produced not from plants but 
from petrochemicals The debate continues 
about whether these products are harmful The 


United States letractcd us caicinogcn warning 
for saccharin in 2000, while Canada has 
banned saccharin usage in food products since 
1978 ‘3 

The largest consumers of sugar and sweet¬ 
eners are India and the United Stales, having 
used 30 percent of the total—46 million tons— 
in 1999 China also used a significant amount, 
at 9 million tons Considering consumption 
per capita, however, the United States is by far 
the leader—using almost three times as many 
sweeteners as India and 10 limes as many as 
China (See Figure 3 ) Americans on average 
consumed 686 calories of sweeteners a day in 
1999 —more than a quarter of the recommend¬ 
ed 2,250-calorie diet 

Because sweeteners are just empty calories, 
containing no vitamins or minerals, the World 
Health Organization considers them an unnec¬ 
essary part of the diet Yet swcetenei con¬ 
sumption IS growing, especially in the 
developing world, where it has jiimped 61 pei- 
cent since 1961 In China, per capita con¬ 
sumption duiing this period has nioit than 
tripled This growth is being pushed along by 
the falling costs of processed foods, giowing 
income, heavy marketing ol high-sugar foods, 
and urbanization, all of which are associated 
with eating more sweets 

Diets high in added sugars can contribute to 
high rates of tooth decay, especially m the 
absence of preventative dental care Further, 
as refined foods are introduced into new areas 
of the world, the cavity-causing effects of sug¬ 
ars are exacerbated by the reduction in con¬ 
sumption of more fibrous foods that help to 
inhibit decay 

Sugar and sweeteners often squeeze more 
nutritious foods out of the diet While Ameri¬ 
cans on average eat almost three times as much 
sweeteners as the recommended maximum, 
they eat only a third to two thirds as much 
fruit as they should Yet when other foods are 
not displaced, increased sweetener consump¬ 
tion can contribute to increases m obesity, 
which has been linked to diabetes, certain can¬ 
cers, and heart disease 
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Sugar and Sweetener Use Grows 



Figure 1 World Sugar and Sweetener Consumption, 
1961-2001 


Calories 



Figure 2 World Sugar and Sweetener Consumption 
Per Person, 1961-2000 


800 

600 

400 

200 

0 

Figure 3 Daily Consumption of Sweeteners Per 
Person, Selected Countries, 1999 


Calories 


Source FAO 



China India Brazil United States 


World Sugar and Sweetener 
Consumption, 1961-2001 


Year _ Consumption 

(million tons) 


1961 

61 

1965 

71 

1970 

84 

1971 

86 

1972 

87 

1973 

89 

1974 

92 

1975 

91 

1976 

95 

1977 

99 

1978 

103 

1979 

106 

1980 

107 

1981 

108 

1982 

111 

1983 

112 

1984 

118 

1985 

119 

1986 

120 

1987 

125 

1988 

127 

1989 

129 

1990 

131 

1991 

130 

1992 

132 

1993 

131 

1994 

133 

1995 

137 

1996 

141 

1997 

148 

1998 

152 

1999 

152 

2000 (prel) 

155 

2001 (prel) 

157 


Sources FAO, FAOSTAI' Sfahsfics Database, 
at <apps fao org>, updated 7 November 
2001, USDA, Producfton Supply, and Disfri- 
buhon, electronic database, December 
2001 
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Irrigated Area Rises 


Jcmct Larsen 


In 1999, the latest year for which global figures 
are available, world irrigated area rose by 3 mil¬ 
lion hectares to 274 million hectares—a gain ol 
1 1 percent ' (See Figure 1 ) Since peaking m 
1978, irrigated land per person has declined to 
around 0 046 hectares ^ (See Figure 2 ) 

Asia, with an increase of 1 7 percent, is 
responsible for the worldwide irrigation expan¬ 
sion in 1999 ^ This continent holds 70 percent 
of total irrigated area (See Figure 3) China 
and India claim 54 million and 59 
Links pp 26, million irrigated hectares respec- 
102, 134 tively—41 percent of the total ^ 

Since 1995, irrigated area m other 
parts of the world has remained steady, or, as in 
Europe and Oceania, has declined ^ Irrigation 
expansion has largely bypassed Afnca just 6 
percent of the continent’s farmland is iriigated, 
up from 5 percent in 1961 ^ 

The crop yield on irrigated lands is often 
twice that of ram-fed lands because individual 
plants grow better with a controlled water sup¬ 
ply and because two or three harvests may be 
reaped from the same plot each year The 274 
million hectares under irrigation represent only 
18 percent of farmland worldwide, but they 
produce some 40 percent of global agricultural 
goods and 60 percent of world gram supply^ 
Some 2,500 cubic kilometers of water were 
applied to farmland in 1999, approaching 70 
percent of all fresh water withdrawn by 
humans ^ When water supplies dwindle, how¬ 
ever, economics tends to favor industry over 
agriculture and in many parts of the world, 
water is diverted away from the field In the 
last half-century, agricultural water consump¬ 
tion doubled but industrial consumption 
jumped sixfold 

China, India, and the United States contain 
half of the world’s irrigated area and produce 
almost half the grain supply, yet water supplies 
in each country show signs of depletion The 
water table under the North China Plain, which 
produces 25 percent of China’s gram harvest, 
drops 1 5 meters annually Beneath the Pun¬ 
jab, India’s breadbasket, the water table is falling 
a half-meter each year Since 1978, farmers in 
the southern Great Plains of the United States 


have cut back over 1 million hectares once 
watered from the Ogallala acjuitei The coun¬ 
try faces further losses il the Ogallala, which 
supports one fifth of U S irrigated land, contin¬ 
ues to be depleted at the brisk rate of some 12 
billion cubic metcis a year 

Woildwidc tallies ol iriigation aiea do not 
necessarily account loi the convcision ol iiii- 
gatecl land to oihei uses or the abandonment of 
land because of waiet scarcity oi environmental 
damage Salinization, which occurs when water 
evaporates from upper soil layeis, leaving 
behind excess salts, inhibits pioduction on one 
out of every five hectares of irrigated land 
worldwide, reducing the income of the world’s 
farmers by more than $11 billion 

Global irrigation efficiency, the ratio of water 
actually used by plants to the amount of water 
extracted, now averages only 43 [lercent, largely 
because 90 peicent ol the land that is aitificially 
watered is under highly incllicicnt flood and 
fiiriow iingation '' Impiovcd iiiigation efficien¬ 
cy can laisc both land and watci piodiictiviiy 

Low-pressuie and low-energy piccision 
application sprmklci systems in the U S Texas 
High Plains, for example, at efficiencies of 
80-95 percent, have produced water savings of 
25-37 percent over conventional furrow sys¬ 
tems Drip irrigation, used on an estimated 
2 8 million hectares worldwide, could more 
than halve water use while raising yields any¬ 
where from 20 to 90 percent Because they 
deliver water directly to plant roots, drip irriga¬ 
tion systems can have application efficiencies 
as high as 95 percent 

Though traditionally viewed as costly and 
suitable only for large commercial farms, new 
affordable small-scale drip irrigation schemes 
have the potential to boost annual income tor 
the world’s rural poor by some $3 billion annu¬ 
ally while improving food production and 
reducing hunger in drought-prone areas In 
both India and China, drip irrigation could be 
expanded over some 10 million hectares 
With water for irrigation expected to be 
increasingly scarce in the future, the impor¬ 
tance of water-efficient technologies and farm¬ 
ing practices will grow 


34 


VITAL SIGNS 2002-2003 



Irrigated Area Rises 


Million Hectares 



Hectares 



Figure 2 World Irrigated Area, Per Thousand 
People, 1961-99 
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Figure 3 Irrigated Area by Continent, 1999 


Million Hectares 
Source FAO 



Africa Asia Europe North Oceania South 
America America 


World Irrigated Area and 
Irrigated Area Per Thousand 
People, 1961-99 


Area Per 


Year 

Total 

Thousand People 

(mill 

hectares) 

(hectares) 

1961 

139 

451 

1965 

150 

448 

1970 

168 

45 3 

1971 

172 

45 3 

1972 

175 

45 4 

1973 

180 

45 8 

1974 

184 

45 8 

1975 

188 

46 0 

1976 

192 

46 3 

]977 

196 

46 3 

1978 

204 

474 

1979 

207 

47 3 

1980 

210 

47 1 

1981 

213 

47 0 

1982 

215 

46 7 

1983 

219 

46 6 

1984 

223 

46 7 

1985 

225 

46 4 

1986 

228 

46 1 

1987 

229 

45 6 

1988 

232 

45 4 

1989 

238 

45 9 

1990 

244 

46 2 

1991 

248 

46 2 

1992 

251 

46 1 

1993 

256 

46 2 

1994 

258 

46 0 

1995 

261 

45 9 

1996 

264 

45 7 

1997 

267 

45 7 

1998 

271 

45 8 

1999 

274 

45 7 

Source FAO, "Imgation" and "Land Use," 
FAOSTAT Statistics Database, at 
<apps fao org>, updated 10 July 2001 
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Fossil Fuel Use Inches Up 
Nuclear Power Up Slightly 
Wind Energy Surges 
Solar Cell Use Rises Quickly 
Compact Fluorescents Set Record 





Fossil Fuel Use Inches Up 


Seth Dunn 


World consumption of coal, oil, and natural 
gas rose by 1 3 percent in 2001, to 7,956 mil¬ 
lion tons of oil equivalent, according to a pre¬ 
liminary estimate based on industry and 
government sources ^ (See Figure 1 ) Since 
1950, fossil fuel use has increased by more 
than fourfold ^ 

Global oil consumption grew by 0 2 percent, 
to 3,511 million tons of oil equivalent, based 
on preliminary statistics from the International 
Energy Agency (lEA) ^ (See Figure 2 ) In the 
United States, which accounts for 26 percent of 
world oil use, consumption stayed 
Unks pp 52, levelIt fell by 0 2 percent in 
68 132 Europe, but rose by 1 9 percent in 

China and declined by 0 2 percent 
in Asia as a whole ^ Oil use rose the most in 
the former Soviet bloc and the Middle East, by 
2 1 and 3 4 percent, respectively^ Africa regis¬ 
tered a 1 3-percent increase in oil consumption, 
while Latin America logged a 1 2-perccnt 
decline ^ 

Natural gas consuinpiion rose by 3 2 pei- 
cent to 2,233 million tons ol oil equivalent 
The United States, with 27 percent of global 
natural gas use, saw a 1 9-perccnt drop 
Among industrial nations as a whole, however, 
gas consumption dipped by just 0 2 percent 
Global coal use rose by 1 2 percent, to 2,212 
million tons ol oil equivalent In the United 
States, which uses 26 percent of world coal, 
consumption increased by 0 7 percent China, 
with a 22-percent share of coal use, saw a 1 1- 
percent rise, according to preliminary 
estimates This departure from several years 
of reported declines in Chinese coal use may, 
however, reflect a correction of official statistics 
that had understated consumption by exclud¬ 
ing illegal coal mines from calculations 

A major uncertainty in assessing future fos¬ 
sil fuel use trends is cost While improve¬ 
ments m technology and productivity are 
bringing down production and transportation 
costs, the cheapest reserves are being depleted, 
and new supplies must be brought over 
increasingly long distances—dnving energy 
costs upward As natural gas reserves near the 
market are depleted, for example, costs rise as 


supplies must be shipped liom liuihci alield 
At the same time, renewable cntigy lesouices, 
which can be harnessed ai a local oi regional 
level, aie in general becoming less costly to 
produce—and more competitive with fossil 
sources 

Another iinceiiainty in projecting lossil fuel 
trajectories is price In jiarticulai, oil prices aie 
highly uncertain because they depend on the 
policies of major oil-producing counii les In 
late December 2001, ministers lioin the ("tiga- 
nization ol Petroleum-Lxpoiting C ountnes 
(OPEC) committed to cutting crude oil supply 
during the first six months ol 2002, shortly 
after five non-OPEC jiroduccrs agieecl to 
reduce their production oi expoits 

As the IEAjs Wot hi Fneigv Outlook 2001 
report j^ioinls out, there aie more than enough 
reserves of oil, gas, and coal to meet juojcctecl 
growth in energy demand ihiough 2021) '' liui 
exploiting these lescivcs will ucjuiic massive 
invcsimeiits in eiieigy jiiodiiciion and li.ins- 
portation inirasiiuciuic, which m tuin will 
have to be measuiccl against ilu jiohc) objec¬ 
tives ol eneigy seciiiily and ciiviroiiinenial pro¬ 
tection It is unclear, lor example, how willing 
Middle East oil pioclucers will he to exploit 
their low-cost rescives Use ol natuial gas will 
dejjend, meanwhile, on the iuither cleveloji- 
ment of technology and future prices 

Renewable energy also poses a long-term 
threat to fossil fuels and has leceivtcl added 
attention in the wake ol the events ol Septem¬ 
ber 2001 and growing concern over climate 
change and energy security 11 stiong govern¬ 
ment backing achieves lurthei reductions in 
the cost of renewables, the 11 A study notes, 
there is “a huge potential loi expanding the 
supply," which would over time cut sigiiihcant- 
ly into coal use lor power generation Beyond 
2020, the lEA concludes, new technologies 
such as hydrogen-based luel cells “hold out the 
prospect of abundant and clean energy supplies 
in a world largely free of climate-destabilising 
carbon emissions 
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Fossil Fuel Use Inches Up 



Figure 1 World Fossil Fuel Consumption, 1950-2001 



Figure 2 World Fossil Fuel Consumption, by Source, 
1950-2001 


World Fossil Fuel Consumption^ 

1950-2001 


Year _ Coal Oil Natural Gas 

(mill tons of oil equivalent) 


1950 

1,074 

470 

171 

1955 

1,270 

694 

266 

1960 

1,544 

951 

416 

1965 

1,486 

1,530 

632 

1970 

1,553 

2,254 

924 

1971 

1,538 

2,377 

988 

1972 

1,540 

2,556 

1,032 

1973 

1,579 

2,754 

1,059 

1974 

1,592 

2,710 

1,082 

1975 

1,613 

2,678 

1,075 

1976 

1,681 

2,852 

1,138 

1977 

1,726 

2,944 

1,169 

1978 

1,744 

3,055 

1,216 

1979 

1,834 

3,103 

1,295 

1980 

1,814 

2,972 

1,304 

1981 

1,826 

2,868 

1,318 

1982 

1,863 

2,776 

1,322 

1983 

1,914 

2,761 

1,340 

1984 

2,011 

2,809 

1,451 

1985 

2,107 

2,801 

1,493 

1986 

2,143 

2,893 

1,504 

1987 

2,211 

2,949 

1,583 

1988 

2,261 

3,039 

1,663 

1989 

2,293 

3,088 

1,738 

1990 

2,270 

3,136 

1,774 

1991 

2,225 

3,134 

1,806 

1992 

2,211 

3,165 

1,810 

1993 

2,206 

3,135 

1,849 

1994 

2,224 

3,192 

1,858 

1995 

2,258 

3,235 

1,913 

1996 

2,342 

3,316 

2,005 

1997 

2,327 

3,388 

1,993 

1998 

2,281 

3,398 

2,016 

1999 

2,160 

3,469 

2,065 

2000 

2,186 

3,504 

2,164 

2001 (prel) 2,212 

3,511 

2,233 


Source Worldwatch estimates based on UN, BP, 
DOE, lEA, and press reports 
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Nuclear Power Up Slightly 

Between 2000 and 2001, total installed nuclear 
power generating capacity increased by 1,505 
megawatts (0 4 percent), passing 350,000 
megawatts for the first time ‘ (Sec Figure 1 ) 

But since 1990, global nuclear capacity has 
risen just 7 percent—compared with 240-per¬ 
cent growth in the 1980s—an indication of 
nuclear power’s stagnation in the past decade ^ 
Only one new reactor was gnd-connected in 
2001, in Russia, bringing the world’s total to 
436 ^ The remaining capacity increase in 2001 
IS due to upgrades at existing reactors, where 
more power was squeezed from operating 
units Last year, for the first time ever, there 
was neither new construction started on a reac¬ 
tor (see Figure 2) nor any operating reactors 
permanently shut down 

Some 26 reactors remain under active con¬ 
struction (with a combined capacity of 23,537 
megawatts), with as many as eight of these clue 
for completion in 2002 And a total ol 99 reac¬ 
tors (representing more than 30,000 mega¬ 
watts) have been retired after an average seivicc 
life of less than 18 years ^ (See Figure 3 ) 

In the United States, 2001 started with 
industry and government talking about a 
“nuclear renaissance ” The new administration 
touted nuclear power in its energy plan, and 
power shortages in California encouraged pro¬ 
moters m believing that the country would 
seriously consider initiating a new nuclear pro¬ 
ject for the first time since the early 1970s ^ 

The terrorist attacks of September 11th, 
however, quickly put a damper on these aspira¬ 
tions armed troops were deployed around 
existing reactors, and even the International 
Atomic Energy Agency confessed that little 
could be done to protect nuclear power plants 
from such airborne attacks ® 

Official or de facto moratona remain on new 
nuclear power in most of Western Europe Bel¬ 
gium reiterated its plan to shut down existing 
plants before they are 40 years old, and the 
German government and industry formalized 
an agreement to phase out existing reactors ^ 
The United Kingdom considered an energy 
policy that would include building new reactors, 
but instead chose to rely on renewable energy 


Nicholas Lenssen 


sources such as wind In Sweden, the coalition 
government moved to postpone tlu planned clo¬ 
sure of a unit until 2003 due to the concern that 
leplaccment power would not yet be available " 

A breath ol life ntinned to Russia’s nuclear 
piogram in 2001, as economic iccoveiy lesull- 
ed in more funding In addition to the one 
reactor completed in 2001, woik lestaited on 
two others, with plans calling foi as many as 
10 new reactors m the next decade Russia 
may also help Ukraine complete two reactors 
stalled since the 1986 C hernobyl meltdown '' 
Japan’s nuclear progiam continues to face 
local opposition as public refeicnda in Kariwa 
Village and Miyama resulted in votes against 
nuclear projects Another planned plant was 
“tcmpoiarily suspended” due to local opposi¬ 
tion in Amori Prefecture Utnly loui units 
were undci consiiuction in )apan, with two 
moie units m pie-constiuction salety leviiw 
C lima has the woild’s laigcsi luickai expan¬ 
sion clloit, with 10 icactois being built to go 
along with its ihiee opeiaimg units 1 oui ol 
the new units arc likely to be giid-connected in 
2002, and the country initiated woik on a site 
lor as many as lour moie new ones South 
Korea has four reactors unelei constiuction 
And Taiwan restarted building two units in 
2001 after the government’s move to sciap the 
plant in 2000 was declared unconstitutional 
But the election victory by the Progress Democ¬ 
rat Party in late 2001 is likely to hall the pro¬ 
ject once again 

Numerous other countries—including 
Argentina, Brazil, India, and Romania—contin¬ 
ue to discuss restarting stalled piojccts or 
ordering new units, but none ol these discus¬ 
sions have yet turned into secure linancing, 
much less cement being poured 

Indeed, in a posi-Scptembei 11 ih world, 
many countries and policymakers have reason 
to reevaluate nuclear energy The threat extends 
beyond the simple disruption of nuclear power 
plant operation to the trafficking of nuclear 
materials On two occasions in late 2001, for 
example, police arrested black marketers 
attempting to sell weapons-grade enriched 
uranium in Russia and Turkey 
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Nuclear Power Up Slightly 



Figure 1 World Electncal Generating Capacity of 


Nuclear Power Plants, 1960-2001 



Figure 2 World Nuclear Reactor Construction Starts, 


1960-2001 



Figure 3 Nuclear Capacity of Decommissioned 
Plants, 1964-2001 


World Net Installed Electrical 
Generating Capacity of 
Nuclear Power Plants, 
1960-2001 


Year _ Capacity 


1960 

(gigawatts) 

1 

1965 

5 

1970 

16 

1971 

24 

1972 

32 

1973 

45 

1974 

61 

1975 

71 

1976 

85 

1977 

99 

1978 

114 

1979 

121 

1980 

135 

1981 

155 

1982 

170 

1983 

189 

1984 

219 

1985 

250 

1986 

276 

1987 

297 

1988 

310 

1989 

320 

1990 

328 

1991 

325 

1992 

327 

1993 

336 

1994 

338 

1995 

340 

1996 

343 

1997 

343 

1998 

343 

1999 

346 

2000 

348 

2001 (prel) 

351 


Source Worldwatch ln$titute database, 
compiled from the IAEA and press reports 
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wind Energy Surges 


Wind energy generating capacity jumped 37 
percent, to approximately 24,800 megawatts at 
the end of 2001 ' (See Figure 1 ) The capacity 
addition of roughly 6,700 megawatts during 
the year was up shaiply from the ycai before— 
and reinforces wind’s position as the world’s 
fastest growing energy source ^ (See Figure 2 ) 
Annual wind capacity additions are now 
approaching annual additions to global 
hydropower capacity, and are more than four 
times the nuclear capacity added in 2001 ^ 
Europe now has over 70 percent of the 
world’s wind capacity, thanks mainly to the 
strong laws encouraging its growth in Germany, 
Spam, and Denmark Germany strengthened 
Its role as the world leader m 2001, with 2,600 
megawatts added, taking its capacity to over 
8,700 megawatts—more than one third ol the 
world total ^ Wind power now piovides 3 5 
percent of Germany’s electricity, and the gov¬ 
ernment has announced plans to laisc that iig- 
ure to at least 25 percent by 2025, while 
phasing out the nuclear industry, which now 
provides 30 percent of the country’s powci 
Spain established a clear position as 
Europe’s second leading wind generator in 
2002, with an additional 1,100 megawatts— 
taking Its total to 3,340 megawatts and provid¬ 
ing an estimated 3 percent of the country’s 
electricity^ Spain’s wind industry is becoming 
an increasingly important international player, 
with ventures now under way m other parts of 
Europe, Latin America, and China The coun¬ 
try’s leading wind company, Gamesa Eolica, 
linked to one of the country’s leading aeronau¬ 
tical and industrial enterprises, was 40-perceni 
owned by Denmark’s Vestas until the end of 
2001, when the Gamesa Group acquired those 
shares in order to be able to compete with Ves¬ 
tas in markets around the world ® 

Denmark, which gets a world-leading 18 
percent of its electricity from the wind, saw a 
sharp slowdown m its pace of growth in 2001, 
with just over 100 megawatts added, taking its 
total to 2,400 megawatts ^ The slowdown stems 
from a government decision m 2000 to end the 
minimum purchase price requirement and 
introduce a new system of renewable certificate 


Chf islopha riavui 


trading that has not bcc'ii succcsslull) imple¬ 
mented so lai The situation tuiiud even 
bleaker in early 2002, when a luw iighl-wing 
government announced plans to dismantle the 
countiy’s letnaming suppoil loi wind energy'* 

Counteiing ihe negali\e tienel in Deiimaik 
was Italy’s addition ol 270 megawatts, moving 
It into the loLiith position in 1 mope, with 
nearly 700 megawatts mstalleei And oittside 
Europe, India leinvigoiateel its wind pow'ei 
industry in 2001, with an added M)0 
megawatts, taking the national total to 1,500 
megawatts installed 

The United States re)oineel the wind tneigy 
big leagues in 2001, with neaily 1,700 mega¬ 
watts added, a rush spuiied by a leeleial tax 
eiedit that expiied at the end ol the \eai " The 
eountiy’s total installed capacity leinams sec¬ 
ond to Geimany's, as it has since the late- 
1000s 'I he leeoid-bieaking U S installations 
weie s|neael bioaelly aeioss the eouiiti\'s w'cst- 
ein plains and mountains, with majoi pio|iets 
in lexas, Kansas, and Diegon *' I \en l.iiget 
projects aie jilanned, lollowmg eongiessional 
leinstatement ol the leeleial wind eneigy tax 
credit in Mai eh 2002 ' ’ 

The newest playei on the wind eneigy scene 
IS Brazil, which was hit hard by ehought-indueed 
power sherriages in 2001, and is now' turning to 
wind as a quick and affordable way ol boosting 
us generating capacity Some 4,000 megawatts of 
wind power projects were authorized by Brazil’s 
lederal electricity regulator, Aneel, m late 2001 
and early 2002—which could make Brazil the 
world’s fourth largest maiket m the next two 
years Much of the development ts eieecuring 
in the economically elepiiveel but wmel-nch 
northeastern states ol Rio Cirande do Norte, 
Ceara, Pernambuco, and Bahia 

The global wind power industry generated an 
estimated $7 billion in business m 2001, and is 
now attracting the interest of the world’s largest 
energy companies, ranging from ABB to Royal 
Dutch ShellAnother major player joined the 
scene in early 2002 when General Electric 
reached agreement with the bankrupt Enron 
Corp to purchase the company’s wind energy 
business, which is the largest in North America 
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Wind Energy Surges 



Figure 1 World Wind Energy Generating Capacity, 
1980-2001 



Figure 2 Annual Addition to World Wind Energy 
Generating Capacity, 1980-2001 


World Wind Energy 
Generating Capacity, Total and 
Annual Addition, 1980-2001 


Annual 

Year _ Tofal _ Addihon 

(megawatts) 


1980 

10 

5 

1981 

25 

15 

1982 

90 

65 

1983 

210 

120 

1984 

600 

390 

1985 

1,020 

420 

1986 

1,270 

250 

1987 

1,450 

180 

1988 

1,580 

130 

1989 

1,730 

150 

1990 

1,930 

200 

1991 

2,170 

240 

1992 

2,510 

340 

1993 

2,990 

480 

1994 

3,490 

730 

1995 

4,780 

1,290 

1996 

6,070 

1,290 

1997 

7,640 

1,570 

1998 

10,150 

2,600 

1999 

13,930 

3,920 

2000 

18,100 

4,200 

2001 (prel) 

24,800 

6,700 


Sources BTM Consult, EWEA, AWEA, 
Windpower Monthly, and New Energy 
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Solar Cell Use Rises Quickly 


Molly O Sheehan 


Production of photovoltaic (PV) cells, which 
turn sunlight into electricity, exceeded 390 
megawatts in 2001, according to a survey of 
manufacturers ^ The 36-percent suige made 
2001 the fourth straight year of growth at oi 
above 30 percent ^ (See Figure 1 ) The 1,140 
megawatts of installed PVs in the world today 
have just a bit more capacity than the laigcst 
coal-fired power plant and account for less 
than 1 percent of global electricity ^ But if cur¬ 
rent growth IS sustained, PVs could become a 
globally significant power source within the 
next three decades 

Government support in a few industrial 
nations has powered the PV market recently, 
prompting a dramatic leap m the share of PVs 
that supplement existing power grids Grid- 
connected PVs accounted for only 14 percent 
of solar power installed in 1995, but by 2000, 
they accounted for moie than 50 percent, 
according to a survey by Strategies Unlimited 

Japan has subsidized lens of thousands of 
PV rooftops since 1996 The goveinmeni paid 
for 50 percent of a new solar system when it 
first launched the program, although by 2001 ii 
had lowered the subsidy to 15 percent ^ Japan¬ 
ese manufacturers produced just undci 44 per¬ 
cent of the global output in 2001, keeping 
Japan in the lead as the world’s largest PV pro¬ 
ducer® (See Figure 2 ) As much as 120 of the 
171 megawatts of PV cells produced in Japan 
in 2001 were used in that country^ 

Support for PVs is also strong m Europe, 
where 86 3 megawatts were produced in 
2001 Government initiatives helped spur the 
purchase of some 65 megawatts m Germany 
alone, and more than 20 megawatts in other 
European nations '' 

Although the United States is the second 
largest producer of solar cells, with an output 
ot 100 3 megawatts in 2001, most of this prod¬ 
uct is exported State and city initiatives, led 
by California, are starting to lower barriers for 
solar, however, and enlarge the market In 

2000, just 12 megawatts were purchased m the 
United States, but that grew by 50 percent in 

2001, with 10 megawatts sold in California 
alone 


Over the last two dec .ides, mass piodiiclion 
and technological advances ha\c slashed the 
cost of PVs, but siiong demand since the micl- 
1990s has slowed the decline in piiees ' ’ Some 
90 peiceni ol PVs pioduccd in 2001 c\eic made 
fiom crystalline silicon, v\hich is sliced into 
wafers and encased in glass panels 1 he 
remaining 10 percent is cheapei hut less elli- 
cient “thin-lilm silicon uhich can be made 
into flexible sheets and integiated into building 
materials Industiy anaKsi Paul Ma>cock 
now ciuoies two lacloiy piiccs lot PVs 50 
per watt lor the crystalline PVs and ‘*^2 lor the 
less cllicient ihm-lilm variety 

The solar arrays being installed in industrial 
nations fill an urban me he, helping cities avoid 
blackouts during peak an conditioning 
demand As PVs can be nunintcd dnecily on 
homes and businesses, powci can be used light 
wheie It IS gciuiaicd, eliininatiiig iiaiismission 
losses Without subsidies, the piiee ol installed 
solai powei can beseveial tunes the aveiage 
ictail electiicity piiee, but it e.ui be eoiiipetilivc 
at tunes ol peak use 

There is even giealci need loi oll-giiel PVs 
in the developing wot Id, wheie some 1 7 bil¬ 
lion people live wilheuit access to clcctiicity 
that can help boost education, health, and 
income by powering water pumps, relngeration 
for vaccines, computers, and communica¬ 
tions Since 1991, up lo S520 million in loans 
have been pledged by the World Bank Group lo 
support this market, so far, such support has 
resulted in the installation of an estimated 
500,000 off-grid, residential solar systems 

The total numbet ol solar systems in the 
developing world is likely much higher, as 
nonprofit groups and piivaie enitepieneurs 
have been helping to devise hnancmg and cred¬ 
it schemes so that businesses and consumers 
can overcome the high up-front cost of PVs 
By offering loans, partnering with local microfi- 
nance partners, or selling a “fee-for-service” 
package, the Solar Electric Light Company has 
sold more than 16,000 solar home systems in 
India, Sn Lanka, and Viet Nam since it was 
launched m 1997 
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Solar Cell Use Rises Quickly 



Figure 1 World Photovoltaic Production, 1971-2001 



Figure 2 Photovoltaic Production by Country 
or Region, 1994-2001 


World Photovoltaic Production, 
1971-2001 


Year 

Production 

1971 

(megawatts) 

01 

1975 

1 8 

1976 

20 

1977 

22 

1978 

25 

1979 

4 

1980 

7 

1981 

8 

1982 

9 

1983 

17 

1984 

22 

1985 

23 

1986 

26 

1987 

29 

1988 

34 

1989 

40 

1990 

46 

1991 

55 

1992 

58 

1993 

60 

1994 

69 

1995 

79 

1996 

89 

1997 

126 

1998 

153 

1999 

201 

2000 

288 

2001 (prei) 

391 


Source Paul Maycock, PV News, various 
issues 
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Compact Fluorescents Set Record 


Mu held Sc holand 


Global sales of energy-efficient compact fluo¬ 
rescent lamps (CFLs) grew by 15 percent in 
2001, achieving record levels of over 600 mil¬ 
lion units ^ (See Figures 1 and 2 ) CFLs, a 
technology with nearly two decades ol com¬ 
mercialization, are a tiny version of the com¬ 
mon 4-foot fluorescent tubes Compared with 
incandescent light bulbs they are designed to 
replace, quality CFLs last about 10 times 
longer and use just one quarter of the electrici¬ 
ty while providing the same amount of light ^ 
Between 1988 and 2001, CFL sales 
increased more than 13-fold ^ There are an esti¬ 
mated 1 8 billion CFLs in operation today, con¬ 
suming 27,000 megawatts of electricity—much 
less than the 109,000 megawatts 
Link p 132 that would be required to operate 
the same number of incandescent 
lamps The electricity these CFLs are saving is 
equivalent to that produced by nearly 40 medi¬ 
um-sized coal-fired powei plants ^ 

Avoided electricity geneiaiion iranslates imo 
pollution reduction In North America, the 316 
million CFLs in use at the start ol 2002 will save 
4 8 million tons of carbon and 94,000 tons ol 
sulfur dioxide emissions during the year*’ CFLs 
also reduce energy bills in Thailand, consumers 
pay about 300 baht ($6 70) for a high-qualiiy 
CFL that, if lit four hours a day, offers a payback 
on the additional first cost in just 1 5 years ’ 
Looking at bulb replacement and electricity sav¬ 
ings over the 10,000-hour life of the lamp, a 
CFL has a net present value of over 1,000 
baht—more than three times what it cost ® 
Recognizing a great opportunity, China 
launched a three-year Green Lights program in 
January 1997 to expand their efficient-lighting 
market and improve production quality^ The 
program covers education, certification, label¬ 
ing, demonstrations, and technical assistance 
China’s CFL industry expanded, fueled by this 
government support and a robust domestic 
market that grew by over 350 percent in the last 
six years '' Today, China manufactures more 
than 80 percent of the world’s CFL supply 
Growing sales volumes stimulated competition 
and innovation, reducing prices and improving 
quality—trends that continue today 


Recognizing the etonomic liinelits ol CFLs, 
the International Finance C oipoiatioii (IFC) 
launched the Llhcient I ighting Initiative (CLI) 
in 1999 with suppoit tioni the Cilohal I nviron- 
menl Facilit) Now in its thud \eai I I I is 
expanding the maiket loi elhcicni lighting in 
seven countries Aigentina the ( zeeIi Repub¬ 
lic, Hungary, Latvia, l\iu the Philippines, and 
South Afiiea '■* Russell Stiiim piogiani manag¬ 
er at the IFC, ineheaies that accelerating inarkci 
adoption ol eilicient lighting will not only 
reduce household expendtiures, it will also 
help countries meet then eneigy needs more 
cost-effectively and reduce gieenhouse gas 
emissions for less than ‘i'5 per ton '' 

In South Africa, LLl has suceeedeel in lais- 
ing awareness and gaming maikei aeeeptanet 
for this previously unknown teehnolog) Barry 
Breclenkamp ol Bonesa, the oiganization eooi- 
elmaimg I I I m South Aliie.i, lepolled that 
“allet only two yeais, oui piogiam .u hie veil an 
estim.ited 59 peieeiit giowtli in ( I 1 s.iles m 
the last yeai, meieasmg annual sales to ovei 4 
million lamps We have taigeteel eusiomers 
acioss income gioiips, meluding lowei-meome 
households that olten install a C 1 1 as then 
lirst electric light souiee 

In Peru, South Aliiea, Argentina, and the 
Philippines, which have seen an milux of low- 
cost, low-quality CFLs, ELI provides a labeling 
scheme to ceiiify the lamps, protecting con¬ 
sumers against counterfeit oi infcrioi products 
This kind of ciuality assurance is particulaily cru¬ 
cial lor the first-time buyer, who could ie|e‘el the 
technology outright alter a negative experience 
While CFL bulbs have many enviionmental 
and economic advantages, like all lluoiescent 
lamps they do contain a small amount ol mer¬ 
cury Recently, manulacturers have succeeded 
in reducing the mercury content to less than 5 
milligrams per CFL, or about 1 peicent as 
much as a household thermometer Moreover, 
in the United States energy savings from CFLs 
cut environmental mercury emissions by reduc¬ 
ing electricity produced from coal-burning 
power stations Consumers can also recycle 
their CFLs, thereby eliminating any environ¬ 
mental contamination 
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Compact Fluorescents Set Record 


Million 



Figure 1 World Sales of Compact Fluorescent 
Lamps, 1988-2001 


Million 



‘Includes Japan, China, and Asia Pacific 

Figure 2 World Sales of Compact Fluorescent Lamps, 
Selected Regions, 1990-2001 


World Sales of Compact 
Fluorescent Lamps, 


1988-2001 


Year _ Units 

(million) 

1988 45 

1989 59 

1990 83 

1991 112 

1992 138 

1993 179 

1994 206 

1995 245 

1996 288 

1997 362 

1998 387 

1999 452 

2000 528 

2001 (prei) 606 


Source Nils Borg, lAEEL, e-mails to World- 
watch, 1988-89 from Evan Mills, Lawrence 
Berkeley Laboratory 
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Atmospheric Trends 


Global Temperature Close to a Record 
Carbon Emissions Reach New High 
CFC Use Declining 



Global Temperature Close to a Record Seth Dunn 


Global surface air temperatures lose to 14 43 
degrees Celsius in 2001, based on land and 
ocean measurements dating back to 1880 from 
NASA’s Goddard Institute for Space Studies 
(GISS) (See Figure 1 Another GISS dataset, 
based only on land measurements but extend¬ 
ing back to 1867, showed similar results (See 
Figure 2 Both indicate that 2001 was the sec¬ 
ond warmest year on record—a finding sup¬ 
ported by datasets from the U S National 
Oceanic and Atmospheric Administration and 
the U K Hadley Centre tor Climate Prediction ’ 
The warmest year thus far was 1998 

Regional surface patterns reflected above- 
average temperature conditions, though large 
parts of the tropical and north Pacific were 
cooler than average ^ Canada has 
Link p 52 now had 18 straight seasons ol 

above-average temperatures Octo¬ 
ber 2001 was the warmest October in the 343- 
year Central England temperature senes ^ Some 
regions experienced unusually cool weather, 
however” Russia legistered more than 100 
deaths from hypothermia Irom low tempera¬ 
tures dunng the 2000-01 winter‘d And north¬ 
ern India saw more than 130 deaths from 
extreme cold in January 2002 

Several areas experienced above- or bclow- 
average rainfall The period from March 1999 
to March 2001 was the wettest 24-month peri¬ 
od in the 236-year time series for England and 
Wales India expenenced its second lowest 
total of winter precipitation in early 2001, and 
a dner-than-normal summer monsoon season 
that exacerbated water shortages in some 
areas Several countries, such as Austialia and 
Zambia, expenenced a mix of both wetter and 
drier weather in various locations 

The year saw an above-average numbei ol 
hurricanes and tropical storms in the north 
Atlantic basin, with 15 named storms—5 more 
than the long-term average Tropical Storm 
Allison caused the most extensive flooding in 
the United States ever associated with a tropical 
storm Hurricane Michelle severely affected 
the coffee crop m Jamaica and was the 
strongest hurricane to make landfall m Cuba 
since 1952 In the western Pacific, Typhoon 


Chebi icached susiamed winds ol lIosi lo 160 
kilomctcis an hour, lulling at liasi 70 piople 
Unusual flood events weie lepoited 
Mozambique and Zambia experienced as many 
as 200 deaths lioin heavy lainlall that ruined 
crops and lelt hundreds honnless Ilung.uy’s 
rain-swollen Tisza Rivei uached iis highest level 
since 1888 In Sibeiia, lamlall and accelciaied 
simwmelt caused ice-)ammccl iivcis to overflow, 
destroying or damaging the homes of mine than 
300,000 people Viet Nam's Mekong Delta 
region saw several hundicd deaths horn Gciober 
flooding-^ Heavy latns in West iMnea alleelee! 
nearly 70,000 people and submeigeel 17,000 
hectares ol agricultural land And hunelieds 
were killed m Algiers from Algeria’s w’orst flood¬ 
ing in almost 40 years '' 

Drought alleeted many aieas 1 he legion 
encompassing ban, Alghanisian, and Pakistan 
eonlinui’d to sullei lioin .i cle v.isialing ehought 
that began in l'-)b8, with a wet season moic 
than 45 peieeni he low aveiagi pieeipitaiion 
Tins lack ol lainlall has siiesseil hoili w.iiei 
supplies and agiieultuie, eliieell> alleeling mine 
than 60 million people I he legion was also 
subject to periods ol extreme heat, one ol 
which caused many deaths in Pakistan in eaily 
May^” Drought persisted in the Cneatei Horn 
region of Alnca, in Biazil, exaeei hating the 
nation’s hydropower supply shortage, and in 
northern China, the Korean peninsula, and 
Japan in the first hall ol 2001 Winter precipi¬ 
tation deficits affected the westein United 
States, and Canada repotted ehought in many 
regions from coast to coast 

These ehmalie phenomena are likely lo 
become moie hecjuent and intense as surface 
temperatures rise, aecoidmg to the latest 
assessment ol the Intergoveinmental Panel on 
Climate Change Concluding that “there is 
new and stronger evidence that most ol the 
warming observed over the last 50 years is 
attributable to human activities,” the panel pro¬ 
jects that average global surface temperature 
will increase by 1 4-5 8 degrees Celsius 
between 1990 and 2100 The actual tempera¬ 
ture rise will be largely determined by future 
trends in greenhouse gas emissions 
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Global Temperature Close to a Record 



Figure 1 Global Average Temperature at Earth’s 
Surface, 1880-2001 



Figure 2 Global Average Temperature at Earth’s Surface 
(Land-Based Series), 1867-2001 


Global Average Temperature, 


1950-2001 

Year 

Temperature 

1950 

(degrees Celsius) 

13 87 

1955 

1388 

1960 

1401 

1965 

13 90 

1970 

14 02 

1971 

13 89 

1972 

1400 

1973 

1413 

1974 

13 89 

1975 

13 94 

1976 

13 86 

1977 

14 11 

1978 

14 02 

1979 

14 10 

1980 

14 16 

1981 

14 21 

1982 

14 06 

1983 

1425 

1984 

14 07 

1985 

14 03 

1986 

1412 

1987 

14 27 

1988 

14 29 

1989 

1418 

1990 

14 36 

1991 

14 31 

1992 

1414 

1993 

1415 

1994 

14 25 

1995 

14 37 

1996 

14 23 

1997 

14 39 

1998 

14 54 

1999 

14 30 

2000 

14 30 

2001 (prel) 

14 43 


Source Surface Air Temperature Analysis, 
Goddard Inshlute for Space Studies, 

25 January 2002 
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Carbon Emissions Reach New High Seth Dunn 


Global emissions of carbon from fossil fuel 
combustion increased by 1 1 percent in 2001, 
reaching a new high of 6 55 billion tons ^ (Sec 
Figure 1) This was the second consecutive 
record-setting year, and the eighth annual 
record since 1990 Annual carbon emissions 
have now more than quadrupled since 1950 ^ 
Behind the global trend, national and 
legional emissions patterns vary widely 
(National data are available only thiough 
2000 ) The United States, which accounts lor 
24 percent of the global total, registered an 

18 1-percent increase between 1990 
Links pp 38, ^^d 2000 ^ In contrast, emissions 

50, 114 in the European Union (EU) over 

this period fell by 1 8 percent, 
owing mainly to declines in Germany and the 
United Kingdom of 19 and 5 peictni, lespet- 
lively"^ The steepest drops m carbon emissions 
occurred in formei Eastern bloc nations Rus¬ 
sia, for example, had a 30 7-pcrceni decline 
Collecuvely, industiial and lorinei L.isiein 
bloc nations saw a 1 7-pc'icenl chop in caibon 
emissions between 1990 and 2000 ^ I his com¬ 
pares with the commitment ol these nations, 
under the 1997 Kyoto Protocol, to reduce emis¬ 
sions of carbon dioxide and other greenhouse 
gases by 5 2 percent between 1990 and 2010 ^ 
Carbon emissions trends among the larger 
developing nations were generally upward, 
although starting from a smaller base China’s 
carbon emissions grew by 7 7 percent over the 
decade, while those of India increased 67 per¬ 
cent ^ However, per capita emissions in China 
and India—at 0 68 and 0 3 tons—arc well 
below the global average of 1 1 tons, and 
roughly one seventh and one fourteenth that ol 
the U S average 

The carbon intensity of the world economy 
continued its gradual decline, falling to 150 
tons per million dollars of economic output 
(See Figure 2 ) This represents a 40-percent 
decline in carbon intensity since 1950, with 
half of the decline occurring since 1982 This 
“decarbonization” trend needs to be accelerat¬ 
ed, however, to achieve a 60-80 percent reduc¬ 
tion in carbon emissions dunng this 
century—^which is what scientists believe is 


necessary to stabilize atinos|iheiic conccntia- 
iions of caihon dioxide (CG^) belnv\ a dou¬ 
bling of pic-industruil Itvtls 

Aimospheiic C tU Itvcls losc to 170 9 pails 
per million volume (ppmv) m 2001, accoiding 
to mcasuiements liom the Mauna 1 oa Gbseiva- 
tory in Hawaii, pail of a leeoitl dating baek to 
1957 ’’ (See figure 3 ) 1 he annual intiease of 
1 49 ppmv, up from 1 1 1 ppmv the pievious 
year, suggests the possible onset of anoihei 11 
Null)—a climatic phenomenon iclated to sui- 
lace wanning of the Pacific Ocean 1 he previ¬ 
ous El Nirio, in 1997-99, saw annual rises in 
CO 2 levels of 2 87 and 1 66 ppmv ' ’ 

Prospects lor reducing carbon emissions 
improved in late 2001 when more than 170 
nations finalized the 1 tiles loi the K)olo Piolo- 
col at talks in Mai rakesh, Moiotco 1 01 the 
piolocol to cntci into lout it must be laiificcl 
by 55 countiics icpuscnimg 55 pciccnl ol the 
1990 emissions ol indiistiial and loiinci I asl- 
cin liloc nations—c.illcd Annex I n.iiions unelci 
the oiiginal 1 laniewoik ( onveiiiion on ( li- 
maie C hange *' As of Maieh 2002, 49 panics 
had laiified 01 aeeedetl to the piotoeol, but 
they icpiesenlc'd onl) 2 4 peieenl ol Annex 1 
emissions—as the ( zech Repulilie and Roma¬ 
nia arc the only Annex 1 lalifiets thus far 
The United States, with 36 peiccnt of the 
Annex I shaie, withdicw fiom the Kyoto nego¬ 
tiations m 2001, and in March 2002 announced 
a set of voluntary incastiies and incentives for 
energy efficiency and rencuable energ)' These 
steps represent more a continuation ol pievious 
policy than a new initiative, howevei, and aie 
unlikely to restiain U S emissions giowth 
The U S absence implies that, loi the Kyoto 
Protocol to become law, the EU, Russia, japan, 
Australia, and Canada must all latily the pact 
In March 2002, EU enviionment ministers 
agreed to ratify the protocol by June and direct¬ 
ed member state parliaments to ratify tbe treaty 
under national law, they also called on Japan 
and Russia to follow their lead The govern¬ 
ments of Denmark, France, Luxembourg, and 
Portugal have already approved ratification of 
Kyoto, other EU members stated their intent to 
do so by mid-June 
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Carbon Emissions Reach New High 


Million Tons 



Figure 1 World Carbon Emissions from 
Fossil Fuel Burning, 1950-2001 



Figure 2 Carbon Intensity of the World Economy, 
1950-2001 

Ports Per Million 



World Carbon Emissions from 
Fossil Fuel Burning, 1950- 
2001, and Atmospheric 
Concentrations of Carbon 
Dioxide, 1960-2001 

Year _ Emissions _ Carbon Dioxide 

[mill tons of carbon) (parts per mill) 


1950 

1,612 

n a 

1955 

2,013 

n a 

1960 

2,535 

3167 

1965 

3,087 

3199 

1970 

3,997 

325 5 

1971 

4,143 

326 2 

1972 

4,305 

327 3 

1973 

4,538 

329 5 

1974 

4,545 

330 1 

1975 

4,518 

331 0 

1976 

4,776 

332 0 

1977 

4,910 

333 7 

1978 

4,962 

335 3 

1979 

5,249 

336 7 

1980 

5,177 

338 5 

1981 

5,004 

339 8 

1982 

4,959 

341 0 

1983 

4,942 

342 6 

1984 

5,113 

344 2 

1985 

5,274 

345 7 

1986 

5,436 

3470 

1987 

5,558 

348 7 

1988 

5,774 

351 3 

1989 

5,879 

352 7 

1990 

5,939 

354 0 

1991 

6,025 

355 5 

1992 

5,922 

356 4 

1993 

5,914 

357 0 

1994 

6,050 

358 9 

1995 

6,182 

360 9 

1996 

6,327 

362 6 

1997 

6,419 

363 8 

1998 

6,401 

366 6 

1999 

6,366 

368 3 

2000 

6,480 

3694 

2001 (prel) 6,553 

370 9 


Figure 3 Atmospheric Concentrations of 
Carbon Dioxide, 1960-2001 


Source Woridwatch estimates based on 
UN, BP, DOE, lEA, and press reports 
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CFC Use Declining 


Molly O Sheehan 


Global production of chlorofluorocarbons 
(CFCs), which harm Earth’s protective ozone 
layer, fell by less than 1 percent between 1998 
and 1999, the most recent year foi which rela¬ 
tively complete data are available * (See Figure 
1) CFCs were once widely used as coolants, 
aerosol propellants, and industnal solvents, 
and in foam insulation A 1987 treaty to pro¬ 
tect the ozone layer initiated dramatic declines 
in CFC output, which is now many times 
below peak production years, the late 1980s ^ 

China, India, and Russia produced the most 
CFCs m 1999 ^ (See Figure 2 ) Developing 
nations are the largest producers because the 
1987 Montreal Protocol and its amendments 
banned CFC production in industrial nations 
as of 1996, except for a small volume for 

export to developing countries oi 
Link, p 114 for essential uses, such as asthma 
inhalers One of the largest manu¬ 
facturing plants in the industnal woilcl, in tin 
Netherlands, will close at the end ol 2005 ’ All 
CFC production ceased in Russia in Dice mix r 
2000 ^ The Montreal Protocol requires develop¬ 
ing countries to phase 

CFCs out by 2010 Many nations, including 
China and India, are receiving assistance 
from the treaty’s Multilateral Fund to make 
this transition ^ 

Many CFCs were initially replaced by 
hydrochlorofluorocarbons (HCFCs), which are 
now being supplanted by hydrofluorocarbons 
because HCFCs harm the ozone layer too, 
albeit to a lesser extent ® All fluorocarbons, 
however, are potent greenhouse gases, so some 
CFC alternatives bypass this family of chemi¬ 
cals altogether “Greenfreeze” refrigerators, for 
example, use hydrocarbons instead of fluoro¬ 
carbons for coolant and insulating foam Some 
55 million Greenfreeze refrigerators dominate 
markets m Western Europe Prodded by 
Greenpeace, three major Japanese companies 
announced in late 2001 they would produce 
this type of refrigerator too 

The government of Canada estimates that 
only 5 percent of vehicle air conditioners there 
still used CFCs as of mid-2001 In contrast, a 
U S survey in 2001 found that building owners 


were only ncaiing the hallwav poim in replac¬ 
ing chillers that usi CFC s—and that it would 
take at least until 2010 to complete the conver¬ 
sion, much longer than expected (I he C I Cs 
still used m this equipmcm aie citlui lecycled 
or obtained illegally) 

Indeed, fed by piocluction m developing 
countiics, a black maiket is thiiving in indus¬ 
trial nations where C I C -using apiilianees aie 
still m use Illegal expoits liom India and 
China have been giowing '' Since 1995, when 
the United States launched a national enlorce- 
ment initiative, more than 100 people have 
been convicted of smuggling C I ( s into the 
country 

Another threat to the ozone lavei is that 
sonic chemicals onginall) touted as replace¬ 
ments to Cl Cs are not as benign as seiinlisls 
hoped A seientilie panel advised ihe tieaty 
seeietariat m Oetobei 2001 lo ban n-pio|)yl 
biomiele, be xae liloiobutaelie ne, I l.ilon-1 202, 
and (■>-bioino-2-mt llio\>-naptliale lie We 
cannot be eomplaeenl li t nough ol these 
new elieinieals aie inanulaetuieel, \ee will delay 
the lecoveiy ol the ozone layei e|Uite signili- 
cantly,” waineel Mario Molina, who shaieel the 
1995 chemistiy Nobel Piize lor liis woik on 
ozone loss’' 

Although CFC production has declined 
steeply, the ozone layer has yet to recover, as 
these compounds lake years to reach the upper 
atmosphere and last lor decades or eeiiiuiies 
once there In October 2001, rcsearchcis at the 
U S National Oceanic and Atmosphene 
Administration said the seasonal hole ’ in the 
ozone layer above Antaieliea appealed lo have 
stabilized lor the previous thiee yeais In Sep¬ 
tember 2001, satellite data showed that the 
geographic area coveicd by the ozone hole area 
was about the same as the year beloie 

Scientists m late 2000 predicted that the 
hole m the ozone layer should begin to close 
within a decade, healing completely by 2050 
Unfortunately, some damage has already been 
done skin cancer reportedly rose 66 percent 
between 1994 and 2001 in Punta Arena, Chile, 
the world’s southernmost city^‘ 
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CFC Use Declining 



Figure 1 World CFC Production, 1986-99 


Thousand ODP Tons 



World CFC Production, 


1986-99 

Year 

Production 


(thousand ODP tons)* 

1986 

1072 3 

1989 

1046 0 

1990 

764 3 

1991 

664 3 

1992 

590 8 

1993 

506 0 

1994 

338 5 

1995 

253 8 

1996 

151 6 

1997 

158 8 

1998 

146 9 

1999 

146 8 


’These numbers reflect the volume of the 
major CFCs (CFC-11, CFC-12, CFC-l 13, 
CFC-114, and CFC-115) multiplied by their 
respective ozone-depleting potentials 
(ODPs) The ODP value is the ratio of a 
given compound's ability to deplete ozone 
compared with the ability of a similar 
amount of CFC-11 

Source Gerald Mutisya, UNEP Ozone 
Secretonat 


Figure 2 CFC Production by Country or Region, 
1989-99 
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Economic Growth Falters 

Trade Slows 

Foreign Debt Falls in 
Dollar Terms 

Metals Exploration 
Drops Sharply 

Metals Production 
Climbs 

Oil Spills Decline 

Roundwood * ,, ’ 

Production Rebounds 
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Economic Growth Falters 


Piivicl Malm Roadman 


As It has every year for half a century, gross 
world product (GWP)—the tally of govern¬ 
ment estimates of the output of goods and ser¬ 
vices in nations around the world—reached a 
new high in 2001, at $45 9 trillion (in 2000 
dollars) ^ (See Figure 1 ) But the rate of 
growth, 2 1 percent, was among the lowest 
since 1950 ^ (See Figure 2 ) 

The current growth slowdown is the most 
widespread since the early 1980s, according to 
the International Monetary Fund ^ It was most 
marked in the Americas, with growth dropping 
from 4 1 percent in 2000 to I 0 percent in 2001 
in the United States and nearly the same in 
Latin America For Western Europe, growth 
fell from 3 4 percent to 1 7 percent ’ For Asia 
(excluding republics of the former Soviet 
Union), the rate fell from 5 3 percent to 2 8 
percent, as a true recession—“giowth” of -0 4 
percent—occurred in Japan ^ 

Growth generally slowed less in poorer coun¬ 
tries In China, the second-largest economy, it 
slipped from 6 1 percent to 5 6 percent ^ In 
India, the lourth-largest, it went Irom 6 0 per¬ 
cent to 4 4 peicent ^ The deceleration was also 
less pronounced in Eastern Europe, where the 
rate declined from 3 9 percent to 2 7 percent, 
and in the former Soviet Union, where it went 
from 7 5 percent (the highest rate since 1973) to 
6 0 percent ^ Growth accelerated slightly in 
Africa, from 3 2 percent to 3 6 percent 
Overall, though, the simultaneity of the 
slowdown illustrates the interconnectedness of 
the global economy One cause of the slow¬ 
down appears to be the rally in the world’s oil 
markets during 2000, which sent crude prices 
above $30 per barrel late that year ^ ‘ 

Another is the bursting of the great technol¬ 
ogy stock bubble In the United States, the 
stock market peaked in total value on March 
24, 2000, at about $14 5 trillion, but then lost 
nearly 30 percent in 12 months This, too, 
was part of a global phenomenon London’s 
FTSE 100 index fell 20 percent and Tokyo’s 
Nikkei 225 plunged 34 percent In retrospect, 
perhaps trillions of dollars invested in high- 
technology equipment and companies went to 
waste Had it been invested differently, the glob¬ 


al economy might have giown lastn m 2001 
A hnal common cause is the iciioiist attacks 
of September 11, 2001, and the war in 
Alghanistan—but pieliminaiy analysis suggests 
that these eliccts were and will icmain lelaiive- 
ly minor at the global li\cl ' ’ I he US econo¬ 
my bad ahead) slipped into tccession si\ 
months beloie the attacks I he 1005 earth¬ 
quake 111 Kobe Japan, killed inoie luople than 
the 2001 leiiortsi attacks and did nioic inoper- 
ty damage, but tt had little lotig-teim economic 
impact on J.ipan, let alone the woilel I he 
attacks could deal a lasting blow to global air¬ 
line and hotel mdusiiics hov\e\ei and pcima- 
ncntly raise the cost ol inte inational coinmcicc 
The grow'th tate ol 2 1 pcieent seen in 2001 
IS rapid enough to double eeononne output 
every 30 yeats \et main eeonoinists consider 
the world economy to he in recession when it 
grows less than 2 5 pete cut a \eai 

The global lecession is bad news il it signili- 
eantly slows ceonomie dieelopnunt in pool 
countiies While iiu onu pe i pe isoii has e liinhecl 
steadily in the indiisiiial west since Woild Wai 
II, leaehmgan avciage $2O,0il0 in 2001, it has 
stayed lar lowei m main otlui eoimtiics (See 
Figuie 3 ) Yet cash income is one impoitant 
source o( econoinic well-being In poot eoun- 
tiies, economic growth that is steady and shared 
by the broad mass c)l people is essential to 
development In Airica, aveiagc gross domestic 
product (GDP) per person has lluctuated 
around $1,700 since 1973 (m 2000 dollars) “‘’A 
demonstration oi the link between GDP and 
poverty came in 1998, when Indonesias econo¬ 
my shrank 13 7 percent and its poveity latc 
reportedly climbed from 11 to 18 jutcent 
In rich countiies, too, because ol the way 
their economics woik, the buielen ol recessions 
can fall on a small minoiity ol people, olten 
those least able to absorb the shock C ompa- 
nies are much moie likely to cut costs by lay¬ 
ing ofl, say, 5 peicent ol their workers than by 
cutting everyone’s salary 5 percent In the Unit¬ 
ed States, 1 8 million jobs disappeared m 2001 
even while those looking lor work expanded by 
800,000—adding 2 6 million people to the 
ranks of the unemployed 
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Economic Growth Falters 


Trillion Dollars 



Percent 



1970 


Figure 2 Growth of Gross World Product, 
1951-2001 



Gross World Product, 

1950-2001 


Year 

Total 

Per Person 

(Inll 2000 dollars) 

12000 dollors) 

1950 

66 

2,582 

1955 

85 

3,042 

1960 

104 

3,438 

1965 

133 

3,980 

1970 

171 

4,603 

1971 

178 

4,697 

1972 

186 

4,823 

1973 

199 

5,041 

1974 

20 3 

5,058 

1975 

20 6 

5,038 

1976 

21 6 

5,191 

1977 

22 5 

5,308 

1978 

23 4 

5,446 

1979 

24 3 

5,542 

1980 

24 8 

5,557 

1981 

25 2 

5,567 

1982 

25 5 

5,534 

1983 

26 3 

5,595 

1984 

27 5 

5,753 

1985 

28 4 

5,853 

1986 

29 4 

5,958 

1987 

30 5 

6,069 

1988 

31 8 

6,224 

1989 

32 8 

6,316 

1990 

33 5 

6,336 

1991 

33 9 

6,314 

1992 

34 6 

6,346 

1993 

35 3 

6,384 

1994 

36 5 

6,506 

1995 

377 

6,633 

1996 

39 2 

6,803 

1997 

40.8 

6,976 

1998 

41 7 

7,038 

1999 

43 0 

7,167 

2000 

449 

7,392 

2001 (prel) 

45.9 

7,454 


Figure 3 Gross Regional Product Per Capita, Selected 
Regions, 1950-2001 


Sources Worldwateh update of Angus 
Maddison, The World Economy. A Mtlfenni- 
al Perspective {Pans OECD, 2001), updates 
from IMF, World Economic Outlook tables 
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I Trade Slows 


David Malm Roadman 


According to a preliminary estimate, the total 
value of world exports declined 4 1 percent in 
2001—from $7 75 trillion the year before to 
$7 43 trillion (in 2000 dollars) ' (See Figure 1 ) 
This peicentage drop is the largest since 1983 “ 
This drop in fact may be an underestimate, 
because it is based on incomplete data for late 
2001, when ripple effects from the global eco¬ 
nomic slowdown and terrorist attacks began to 
spread The fall in demand for jet fuel late in 
the year, for example, pushed down both the 
volume of oil exports, measured in barrels, and 
the price paid for each barrel, which doubly 
depressed the total value of oil exports ^ 

From an economic point of view, interna¬ 
tional trade occurs whenever a resident of one 
country sells something to a resi- 
Links pp 30/ dent of another The “something” 

58, 126 can be a tangible good such as a 

barrel of oil or a car It can also be 
an intangible service When a Japanese hotel 
sells the use of a room lor a night to a Gciman 
tourist, that service counts as an expotl Irom 
Japan to Germany (even though the touiisl 
traveled from Germany to Japan) 

International trade in goods has accelerated 
radically since 1950 Goods exported in 1950 
were worth $380 billion (in 2000 dollars) 
Fifty-one years later, that figure was reached 
every three weeks, and it totaled some $5 96 
tnllion for 2001 as a whole ^ 

Since 1970, exports growth for services has 
paralleled that for goods From $310 billion in 
1970, service exports climbed to $1 47 trillion 
in 2001 (in 2000 dollars) ^ Major categories of 
exported services in 1999 included freight 
(earning $134 billion), passenger transport 
($83 billion), and other travel-related services 
($437 billion) ^ 

The ratio between the value of world trade 
and the value of total economic production 
(gross world product, or GWP) is one indicator 
of “globalization ” Since World War II, this 
ratio has climbed overall But since 1995 it 
actually has fallen, from a peak of 18 4 percent 
to 15 9 percent ® (See Figure 2 ) Between 1996 
and 1998, prices for traded goods fell 12 per¬ 
cent on average—rather than rising with gener¬ 


al mnatioii in the U S dollar—mainly because 
of the curiency ciises in Fast Asia " Prices then 
recovered, hut the global iconomic slowdown 
look hold and leduced the ph\sieal volume ol 
goods exports ''' 

In Novemhei 2001, diplomats met in Doha, 
Qatar, to launch a new lound ol negotiations to 
reduce resliictions on W’oild tiacU I he previ¬ 
ous louncl had lasted si\ yeais and eoneluded 
in 1994 with the eieation ol the Woild liaele 
Organization (WIO) 11 the new louncl indeed 
gets off the ground, it will be the ninth since 
World War 11, and the most eoniroveisial yet '* 

Espeeially m iieh countries, many people 
are concerned about the way the W'l O system 
tends to put the cause ol trade liberalization 
ahead ol important concerns such as ecological 
stability, protection of workplace salety stan¬ 
dards, and human rights In 1991, Uir example, 
the WTO ruled against a U S imjioit ban on 
tuna caught with elolphin-ensnaiing nets I he 
law may have been good lot the enviionmeni, 
hut It was deemed liaimlul to iiade 

At least as jxUenl at Doha was skeiitieisin 
Irom developing countiies ' ’ llisioiically, the 
United States, Western Europe, and Japan have 
muscled through rules that benefit their own 
companies more than those of pooler coun¬ 
tries '■* Notably, at Doha, developing countries 
united more than they had belorc, enough to 
extract major rhetorical concessions from rich¬ 
er countries 

Industrial countries promised to phase out 
their subsidies for agricultural exports, which 
glut global food markets, lower prices, and 
harm farmers m poor countries Delegates 
also endorsed a declaration stating that public 
health emergencies can take precedence over 
protecting the intellectual property of pharma¬ 
ceutical companies That may make it easier 
for developing-country governments to break 
drug patents in order to obtain cheaper, copy¬ 
cat drugs to fight malaria, tuberculosis, and 
AIDS But It will be years before negotiators 
hammer out what all these concessions mean 
in practice 
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Trade Slows 


Trillion Dollars 



Figure 1 World Exports of Goods 1950-2001, 
and Goods and Services, 1970-2001 


Percent 



Figure 2 World Exports of Goods and Services as a 
Share of Gross World Product, 1970-2001 


World Exporls of Goods, 

1950-2001, and Goods and 
Services, 1970-2001 


Goods and 

Year _ Goods _ Services 

(trill 2000 dollars) 


1950 

0 38 


1955 

049 


1960 

0 60 


1965 

0 81 


1970 

1 14 

1 45 

1971 

1 21 

1 54 

1972 

1 38 

1 74 

1973 

1 81 

2 26 

1974 

2 40 

2 93 

1975 

2 29 

2 84 

1976 

2 44 

3 00 

1977 

2 61 

3 22 

1978 

2 82 

3 51 

1979 

3 30 

4 07 

1980 

3 67 

4 50 

1981 

3 34 

413 

1982 

2 93 

3 68 

1983 

2 76 

3 45 

1984 

2 82 

3 49 

1985 

2 74 

3 42 

1986 

2 94 

3 70 

1987 

3 38 

4 25 

1988 

3 74 

4 64 

1989 

3 87 

4 80 

1990 

4 22 

5 23 

1991 

419 

5 26 

1992 

4 35 

5 51 

1993 

4 24 

5 38 

1994 

4 69 

590 

1995 

5 49 

6 83 

1996 

5 64 

7 05 

1997 

5.75 

713 

1998 

5 58 

7 02 

1999 

5 67 

712 

2000 

6 25 

7 75 

2001 (prei) 

5 96 

7 43 


Source IMF, Inlemational Financial 
Sfafisfics, electronic database, November 
2001, IMF, World Economic Outlook Data¬ 
base, December 2001 
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Foreign Debt Falls in Dollar Terms 


David Mid 111 Roadman 


In 2000, the cumulative foreign debt of devel¬ 
oping and former Eastern bloc nations posted 
Its largest one-year drop in dollar terms since 
detailed recordkeeping began in 1970 ' The fall 
from $2 62 trillion to $2 53 trillion (m 2000 
dollars) followed a smaller decline in 1999 ^ 
(See Figure 1 ) 

The drops over these two years may be sta¬ 
tistical aberrations, however At least 36 per¬ 
cent of the debt is owed in currencies other 
than dollars ^ As many of those currencies iell 
against the dollar m 1999 and 
Link p,l 18 2000, loans denominated in them 

shrank in the dollar-based 
statistics As a result, even as total debt iell in 
dollar terms, it rose when expressed in euros, 
the second-most-used currency for loans to 
these countries—from 2 27 trillion to 2 69 tril¬ 
lion (m 2000 euros) ^ Overall, the debt total is 
best seen not as having fallen, but as having 
reached a standstill after a long climb 

Since loans are investments, whether high 
debt IS good or bad for a country hinges on 
how well the money is used Ideally, it suppoils 
projects—Irom public railroad constiuction to 
education—that ultimately boost economic 
output, and exports earn enough to repay the 
loans In South Korea, for example, loieign 
lending has helped finance rapid economic 
development and poverty reduction ^ 
Worldwide, however, foreign funds have 
often been used poorly—supporting arms pur¬ 
chases, corruption, capital flight, and prestige 
projects (such as unneeded airports), m addi¬ 
tion to more well-intended but poorly imple¬ 
mented projects ^ This is one reason that 
countries have frequently fallen into debt trou¬ 
ble in recent decades, becoming unable to meet 
their repayment obligations Herd mentality ol 
investors is another 

Developing and former Eastern bloc coun¬ 
tries divide roughly into two groups, based on 
the kind of debt trouble they are prone to Mid¬ 
dle-income countnes are industrialized enough 
to attract serious interest from commercial 
creditors—bond investors and banks—and 
consequently borrow most heavily from them 
These countnes accounted for 78 percent of 


the outstanding debi ol de\i. loping and foimer 
Eastern bloc nations at the end ol 1999 “ 
Middle-income couniiies ha\e hien struck 
by ma)oi debt crises at remaiUahK legulai 
intervals ol about 50 \i.ats since the IH20s 
(See Figure 2 ) I ht most lecuit one hit in 
1982, and sent manv nations. uuliHlmg most 
oi South Amcnca, into icicssum lot neatly a 
decade In Mexico, wages Iell h\ hall between 
1982 and 1988 " In the Philippines, a million 
or more despeiaic ptasanis mo\ed into the 
hills, wheic they cleaicd tiodible slopes o( pro¬ 
tective tiees and stalled lainuiig to suivivc 
The last decade has seen ciises m Aigenima, 
Brazil, Ecuador, East Asia, Mexuo, and luikcy 
The other clehior gtoup consists ol low- 
mcome countnes such as Nitaiagua and 
Tanzania Generally shunned b) lommercial 
lenders, they buirow tnainl) Itoin nch-woild 
governments and othci oKicial institutions 
such as the Woikl Bank and the liUt inational 
Monetaiy Fund tMIaial cnditois haicK 
existed Ixloie Woikl Wai II Much moii than 
comnuicial lendtis, iluy ate giiKially willing 
to kttp kndiiig to louniius in ckhi iiouhk 
even il most mw loans )ust go toward lepaying 
old ones Patilv as a lesuU, a hisioncally novel 
lorm ol debt tiouhk began to allhct many low- 
income countnes by the 1980s—not so much 
enses as chrome syndromes m which new 
loans went largely to repaying old 

Rich-world governments have enacted a senes 
of programs since the late 1980s to reduce the 
debt burden on low-income countries, hut the 
inadequacy of each has been implicitly acknowl¬ 
edged by the launch of the next ' ^ At the end of 
1999, 47 countries—37 in Alrica—incl the 
World Bank’s staiislical criteria Ini being low in 
income and high in debt Ol these, 42 aic eligi¬ 
ble foi the latest progiain, the Heavily Indebted 
Poor Countnes (HIPC) initiative, which oilers by 
far the most debt rebel to date—as much as 55 
percent on average for eligible countries ' ^ 

But even after the current HIPC program, 
many poor countries will probably owe more 
than they can pay Thus creditors are likely to 
bring forth yet another program to address the 
debt troubles of the poorest nations 
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Foreign Debt Falls in Dollar Terms 


Trillion Dollars 



1970 1975 1980 1985 1990 1995 2000 


Figure 1 Foreign Debt of Developing and 
Former Eastern Bloc Nations, 1970-2000 


Number 



Figure 2 Number of Countries Not Servicing All 
Their Foreign Debts, 1820-2000 


Foreign Debt of Developing 
and Former Eastern Bloc 


Nations, 

Year 

1970-2000 

Foreiqn Debt 


(trill 2000clolbrs) 

1970 

027 

1971 

0 29 

1972 

0 33 

1973 

0 38 

1974 

0 43 

1975 

0 52 

1976 

0 60 

1977 

0 75 

1978 

0 88 

1979 

1 00 

1980 

1 10 

1981 

1 20 

1982 

1 31 

1983 

1 36 

1984 

1 38 

1985 

1 50 

1986 

1 61 

1987 

1 77 

1988 

1 72 

1989 

1 74 

1990 

1 81 

1991 

1 85 

1992 

1 89 

1993 

2 02 

1994 

219 

1995 

2 35 

1996 

2 40 

1997 

2 45 

1998 

266 

1999 

2 62 

2000 

2 53 


Source World Bonk, Global Development 
Finance, elecironic database, 2001 
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Metals Exploration Drops Sharply Pay Cl I Sampat 


In 2001, mining companies spent just under $2 
billion exploring for untapped lodes of metal 
around the world ^ (See Figure 1 ) This is less 
than half the amount spent in 1997—a record 
$4 2 billion ^ Bruised by the lingering effects oi 
the 1998 Asian financial crisis, low metals 
prices, and capital shortages, most mining 
companies have shrunk their exploration bud¬ 
gets and cut operating costs at existing mines ^ 
Gold has traditionally driven exploration 
budgets m 1997, two thirds of all exploration 
was for this yellow metal ^ But gold pnces have 
dropped by half since 1990 (m 
Unks pp 66, 2000 dollars), reaching a 29-year 

^ ^ ^ low in 2001 and dnvmg the share 

of exploration for gold down to 42 percent ^ 
Metals such as copper, zinc, and nickel 
accounted for a greater share of exploration 
budgets in 2001 than they have in the past, 
almost 39 percent ^ 

As the quest for new veins of metal at toler¬ 
ated in the mid-1990s, most new exploration 
took plate m the developing world Between 
1991 and 1997, exploration spending expandtd 
six times in Latin Amenta and almost quadiu- 
pled in the Pacific region ^ Although spending 
on exploration has plummeted dramaiitally in 
all regions since then, the developing woild 
still attracts about half of all new money” Latin 
America remains a leading attraction, drawing 
28 percent of investment in 2001 (See Figure 
2 ) Chile, Peru, Brazil, and Mexico—all of 
which have courted foreign investors m the last 
10 years—lead the list for this region 

Southeast Asia and the Pacific has seen a 
72-percent decline in investment, although 
multinational firms continue to operate and 
expand existing mines in Indonesia, Papua 
New Guinea, and other island nations Min¬ 
ing companies are keen to expand their pres¬ 
ence m Africa—which claimed only 14 percent 
of all spending in 2001—in the quest for dia¬ 
mond and platinum deposits 

The more wealthy mining regions—where 
most mining companies are headquartered— 
still maintain a strong foothold Australia and 
Canada, the nations that attracted the most 
investment in 2001, each accounted for 17 per¬ 


cent of exploration spending '' The II S share, 
however, shrunk to |iist 8 ptrceiit—exploration 
there fell 60 peicent betuttn 1997 and 2001 
This cutback came in icsponsc to cli.inges in 
U S mining laws in 2000 but nian\ of the new 
environmentally lavoiablc iiiles have since 
been levised oi lolleci back ' ' 

Although metals scive in.iin useful pin pos¬ 
es, the extraction and piocessing o( virgin min¬ 
erals can impose a sobenng toll on people and 
ecosystems Most new imiiing development is 
taking place in some ol ibc vvoilds most eco¬ 
logically fragile regions—manv of vvbicb arc 
located in poor countiics despciatc loi foreign 
investment These include a titanium mine in a 
Madagascar forest that is inhabited by raie 
lemurs, birds, and 20 indigenous plant species, 
gold exploration m Perns Andean cloud 
forests, and tanialitc mining in the Dkapi 
Reserve in the Dcmociatu Republic ol ( ongo, 
home to the enclangciid mountain gorilla 

Several studies |ioml out that inmmg-dcpen¬ 
dent nations tvpicallv have sluggish latesol 
economic dcvclopiiii ni anil soiiu ol the highest 
poveity latcs, spun nig a di hate about whether 
mining benefits pooi people .uicl countiics over 
the long term t)nc thing seems deal the 
poor tend to beai the costs of mining clispio- 
poilionatcly Perhaps as much as 30 peicent of 
gold produced bctw'cen 1993 and 2013 has or 
will come from indigenous peoples’ lands in 
places as diverse as Nevada and Papua (former¬ 
ly Irian Jaya) In Peru, local farmers have 
protested being displaced bv the Tainbo Grande 
mines, communities in Ciuyana, Papua New 
Guinea, and Kyrgyzstan, among otheis, have 
suffered as mines theie have seveicly contami¬ 
nated soil and watei supplies 

The Inteinaiional Laboui diganization calls 
mining one ol the most hazaiclous occupations 
It employs just 1 percent of the global work 
force but is responsible for 5 percent ol all woik- 
er deaths on the )ob—about 40 deaths a day 
As mining companies try to reduce operating 
costs, jobs in mining arc in further decline In 
1999 alone. South African mines laid off about 
100,000 workers—a third of the total—as opera¬ 
tions were mechanized or closed 
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Metals Exploration Drops Sharply 


Billion Dollars 



Figure 1 World Metals Exploration Investment, 
1991-2001 


Southeast Asia 
& Pacific (7%) 



World Metals Exploration 
Investment 1991-2001 


Year 

Investment 


[million 2000 dollars) 

1991 

2,203 

1992 

1,980 

1993 

1,934 

1994 

2,284 

1995 

2,933 

1996 

3,771 

1997 

4,230 

1998 

2,933 

1999 

2,212 

2000 

2,338 

2001 

1,966 


Source MEG, Strategic Reports, 1991-93, 
and press releases, 1994-2001 


Figure 2 Share of World Metals Exploration 
Investment by Region, 2001 
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I Metals Production Climbs 

More than 900 million tons of metals were 
extracted from the earth in 2000—about 7 per¬ 
cent more than the previous year ‘ (See Figuic 
1 ) In the last 30 years, a total of 24 billion 
tons of metals have been mined ^ If this materi¬ 
al were loaded onto the largest, 218-ton dump 
trucks that are used on mine sites, the convoy 
of trucks lined bumper-to-bumper could circle 
the globe at the Equator 34 times ^ 

Where does this enormous amount of mate¬ 
rial go once It is removed from the ground^ 

Most of It works its way into our 
Links pp 60, daily lives, forming buildings, 

64, 84, 112 bridges, cars, airplanes, stereos, cell 
phones, and other goods Some 
materials, such as steel in buildings, remain in 
use for decades, others, such as aluminum 
cans, may be discarded minutes after use 
About 70 metals are mined for commercial 
use, including aluminum, cadmium, coppci, 
lead, nickel, raw steel, and zinc By weight, steel 
accounts lor the bulk of the total—ncaily 94 
percent 

On average, 148 kilogiams of metal were 
produced per person in 2000(Sec r-igure 2 ) 
This IS significantly smaller than the all-time 
high of 185 kilograms per person m 1973 ^ The 
decline reflects the expansion in global popula¬ 
tion in the last three decades, much of which 
has taken place in poorer regions, where mate¬ 
rials consumption per person is relatively low 
The metals intensity of the global econo¬ 
my—the amount of metals used to generate 
economic wealth—has declined 45 percent in 
the last 30 years ^ (See Figure 3 ) This reflects a 
shift in the global economy as manufacturing 
and other industries that typically use large 
amounts of metal have grown at a far slower 
pace than service industries such as telecom¬ 
munications and finance 

Mineral ores are unevenly distributed in 
Earth’s crust, with some concentrated in a few 
regions One third of the world’s copper is 
extracted in Chile, for instance, while 28 per¬ 
cent of lead comes from China ® Metals are 
often produced m countries that are major con¬ 
sumers as well ^ China, for example, is the 
world’s largest producer and consumer of steel. 


Pa yell Sampat 


while the I'nilcd States piiidiKes and uses 
moie alumiiiiim than am luliti touiitiv’^’ Else¬ 
where, metals aic ixtiaLtid almost entire 1> lor 
export—with e\en the ores se nt o\eiseas lot 
processing and lefming I ot instaiue Papua 
New Guinea and Botswana mine eoppei oies, 
hut most ol the outiiut is exptnleel to non-eop- 
per-piotliiemg ei>unuus sueh as Si>utli Koiea 
and Cierinaii) to be le line el “ 

The nia)oi mdustiiahzed legions—the Unii- 
cd States, C anaela, Austiah.i lapan, and West¬ 
ern Etuope'—with 15 peteent ol the veoild’s 
population, togethei eonsemie Ol jHieeni of all 
aluminum, (lO peieetu ol leael, 59 peteent ol 
eoppei, and 49 peieem ol steel On a pei 
capita basis, the dillereni lex els ol consumption 
are espeeially mat keel the axe i age \meiiean 
uses 22 kilogiams ol alumniuni a xear, while 
the average lor India is 2 kilognims, and loi 
Alriea, pist 0 7 kilogiams ‘' 

For eountiies that aie maioi impoiteisoi 
expeirteis ol linisheel gooels the pel eapita hg- 
uie may mask oi oxeisiate ilonustie metals use 
1 Ol example, laiwan and South Koie.i lank 
nuieh higher than an\ melusiiial lountiy m 
their copper consumption, at 29 kilogiams and 
18 kilograms pei peison But most ol this 
Iceds their large expeiit maikets loi eleeiionics 
and other goods 

Just a few sectors ol the economy dominate 
metals use In industrial countries, the trans¬ 
portation sector (including vehicle Heels) uses an 
estimated 70 percent of lead preiduced each year, 
37 percent of steel, 33 percent of aluminum, and 
27 percent of copper ' ’ C oiistriietion is another 
major player, using 34 peteent ol steel, 30 per¬ 
cent of copper, 17 peicent ol leael, and 19 percent 
ol aluminum in industiial nations 

It takes far less energy to mine disc aided 
matciials than to extract, pioeess, and reline 
metals from ore It takes 95 peieent less energy 
to produce aluminum from recycled materials, 
for example, than from bauxite ore Recycling 
copper takes seven times less energy than pro¬ 
cessing ore, recycled steel uses three-and-a-half 
times less Globally, 29 percent ot aluminum 
and 13 percent of copper come from recycled 
sources 
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Metals Production Climbs 


Million Tons 



Figure 1 World Metals Production, 1970-2000 



Figure 2 World Metals Use Per Person, 1970-2000 
Tons Per Million Dollars 



Figure 3 Metals Intensity of Global Economy, 
1970-2000 


World Metals Production, 

1970-2000 


Year 

Metals Mined 


(million tons) 

1970 

621 

1971 

609 

1972 

658 

1973 

730 

1974 

742 

1975 

677 

1976 

712 

1977 

711 

1978 

753 

1979 

785 

1980 

757 

1981 

748 

1982 

682 

1983 

703 

1984 

754 

1985 

761 

1986 

756 

1987 

780 

1988 

828 

1989 

833 

1990 

820 

1991 

782 

1992 

771 

1993 

775 

1994 

778 

1995 

808 

1996 

806 

1997 

854 

1998 

834 

1999 

841 

2000 (prel) 

902 


Sources USGS, Minerals Yearbook and 
Mineral Commodity Summanes, various 
years, United Nations, Industrial Commodi¬ 
ties Statistics Yearbook, various years 
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Oil Spills Decline 


The amount of oil spilled accidentally in 2000 
from tankers, pipelines, wells, storage facilities, 
and other sources was estimated at 48,600 tons 
worldwide by the Oil Spill Intelligence Repot t 
(OSIR) ^ This was the lowest recorded since 
1968 The largest amount, some 1 5 million 
tons, was spilled in 1979 ^ Since 1990, there 
has been an almost continuous reduction in the 
quantity of oil spilled ^ (See Figure 1 ) 

These figures do not include spills that are 
the result of warfare or sabotage, however His¬ 
torically, three of the top five spill incidents are 
the result of acts of war (See Fig- 
Unks' pp 38, ure 2 ) Attacks on oil fields and 
94 tankers during the Iran-Iraq war 

raised the total for 1983 by 46 per¬ 
cent ^ In 1991, Iraqi troops deliberately 
released some 840,000 tons of oil from Kuwaiti 
facilities into the Persian Gulf, causing the 
largest marine oil spill m history^ And in 2000, 
reports of sabotage by Chechen rebels indicated 
that 2 million tons of oil had leaked from wells 
and refineries near Grozny^ If confirmed, this 
would be the largest spill ever 

From 1968 to 2000, there were inoic than 
7,600 civilian incidents with about 10 6 million 
tons of oil spilled “ More than 400 war-related 
incidents added at least another 3 6 million 
tons The top 50 oil spills—just 6 percent ol 
all incidents—account for more than half the 
total spillage since 1968 

Oil tankers, the leading source of spills, 
transport some 107 million tons of oil on an 
average day'^'^ OSIR and the International 
Tanker Owners Pollution Federation provide 
somewhat conflicting spill data for certain 
years (See Figure 3 ) In 1968-2000, tankers, 
barges, and other vessels accounted for about 
half the total amount of oil spilled But 
greater use of double-hulled tankers and other 
safety measures have significantly reduced both 
the numbei of tanker accidents and the quanti¬ 
ty of oil spilled 

Collisions and groundings are relatively 
rare, but can result in large, sometimes mas¬ 
sive, spills The two largest tanker accidents 
happened off the coast of South Africa, when 
the Castillo de Bellver lost 267,000 tons in 


MIt had Renner 


1983, and olf Biittanv, 1 lantc. when the Amoco 
Cadiz disgorged 234,000 tons in 1978 ' ’ The 
infamous 1989 / won Mildi z incident in Alaska 
ranks only as the loiiv-sccond woist tankci 
accident in terms ol citianlili ol oil lelcasccl, 
although It occLiiied in a paiticulath piistine 
and ccologicall> vulnciahlc location 

Almost hall ol all pipeline spills au the result 
ol aging cquipnicnl Some jiipclines aic 30-50 
ycais old, othcis aic even olclci '' Nigci delta 
communities m Nigeiia ha\c sulk ieel heavily 
from spills caused b> coirosion ol antiquated 
pipelines and by vandalism Pipeline hursts have 
killed hundreds ol people in tecenl yeats 
Sabotage is another cause ol pipeline spills 
In the last lew years lebcl gioups have attacked 
pipelines m Algeria, Assam (India), C olombia, 
Ecuador, Sudan, Tin key and Yemen In 
Colombia, rebel groups bombed pipelines 98 
limes during 2000, up lioin 79 limes eluiing 
1999 Unconiiimetl estimates siiggesi that 
ahoul 43,000 tons ol ml weie spilled iheie m 
2000—twice the amount lost due to all non- 
wai pipeline meidents dial >i.n '' 

Some well blowouts aie among the biggest 
spills evei 1 rom June 1979 to 1 ebiuaiy 1980, 
loi example, the Ixloe exploiatmy well in the 
Gulf of Mexico spewed some 476,000 tons ol 
oil, the largest non-war oil spill ever ~~ A pio- 
duction well m Uzbekistan's Fergana Valley 
spilled 299,000 tons in 1990, and one in Libya 
lost 143,000 tons in 1980 

The quantity of oil spilled does not neces¬ 
sarily indicate the seventy of the impact on the 
environment Important lactors include the 
type of oil spillccl, weather and climate condi¬ 
tions, the extent to which the oil is recovered 
or at least contained, how quickly the oil 
biodegrades and how much ol it evapoiaies, 
and the proximity to wildlile habitats or envi¬ 
ronmentally sensitive areas 

Even though much ol the oil leleased by the 
Exxon Valdez m 1989 evaporated or dispersed, 
for instance, the accident had disastrous 
results It killed an estimated 3,500-5,500 sea 
otters (10-15 percent of the region’s total pop¬ 
ulation) and some 300,000-675,000 seabirds 
Most wildlife species still have not recovered 
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Oil Spills Decline 


1600 


Thousand Tons 


1200 -^ 


800-^ 


400 



1968 1976 1984 1992 2000 

Figure 1 Oil Spills from Civilian Operations, 
1968-2000 



Figure 2 Oil Spills from Civilian Operations and 
Wars Combined, 1968-2000 



Oil Spills from Civilian 
Operations, 1968-2000 


Year 

Oil Spilled 


(thousand tons) 

1968 

283 4 

1969 

226 3 

1970 

399 9 

1971 

295 9 

1972 

346 2 

1973 

164 8 

1974 

336 3 

1975 

410 3 

1976 

4396 

1977 

450 7 

1978 

8168 

1979 

1,481 3 

1980 

577 9 

1981 

220 8 

1982 

146 3 

1983 

6146 

1984 

120 8 

1985 

174 2 

1986 

173 3 

1987 

128 3 

1988 

2902 

1989 

291 9 

1990 

474 4 

1991 

298 5 

1992 

2189 

1993 

244 0 

1994 

347 7 

1995 

60 2 

1996 

183 3 

1997 

1606 

1998 

68 2 

1999 

74 9 

2000 

48 6 


Source Oil Spill Intelligence Report 
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Roundwood Production Rebounds 


fam'l N Alvamovitz 


According to the U N Food and Agriculture 
Organization (FAO), global production of 
roundwood—the logs that become fuel, lum¬ 
ber, paper, and other wood products—reached 
a new peak of 3,376 million cubic meters in 
1999, the last year for which data are 
available ^ (See Figure 1 ) Production has 
topped 3,000 million cubic meters every year 
since 1983, more than twice the figure in 
1950 ^ In the mid-1990s the global total dipped 
as production in the former Soviet Union fell 
by about two thirds during the new countries’ 
economic transition ^ 

In 1999, 61 percent of the world’s recorded 
wood harvest came from developing nations 
The share produced in industrial nations has 
declined from 57 percent in 1961 to 39 percent 
in 1999 ^ (See Figure 2 ) 

About 55 percent of the roundwood cut 
today IS used directly for fuelwood and char¬ 
coal ® The other 45 percent becomes “industrial 
,, ^ roundwood"—the logs that aie cut 

Lfnh p 104 into lumber and panels loi con¬ 
struction purposes oi ground into 
pulp to make paper ^ Developing countries pio- 
duce about 89 percent of wood cut specifically 
for fuel ” But these figures are misleading in 
terms of the importance of wood fuel m indus¬ 
trial countries where there are large forest 
products industries, by-products such as wood 
chips and sawdust are burned to fuel the mills 
These add close to 300 million cubic meters of 
wood to the 173 million used directly for tuel 
in industrial countries ^ 

The industrial roundwood harvest has 
remained concentrated in just five countries 
since the 1970s the United States, Canada, 
Russia, China, and Brazil These five produce 
58 percent of the world’s recorded production 
Together the top 10 (adding in Sweden, 

Finland, Germany, France, and Indonesia) 
accounted for about 72 percent of production 
Industrial nations produce 73 percent of 
industrial roundwood, a share that has declined 
since 1970 as developing nations expanded their 
output ^ ^ While production in industrial nations 
has remained relatively constant since 1970, in 
developing nations it has doubled Industrial 


nations contmut to coiisuinc a disproportionate 
share ol global pioduttion—77 pirtint ol the 
timbei harvested lor industiial usi is consumed 
by the 22 pirLcni ol the woiUl living m industri¬ 
al nations *' Although the United States uses the 
most, China is now see oriel ’ ‘ 

Proeluetron ol some irulustiial wood prod¬ 
ucts has grown more rapiellv than others 
Between 1961 and 1999, paper pioeluelton 
grew by 309 percent ’ ’ Paper and papeilurarel 
now account for the largest single share ol 
industrial wood use, at 40 peieeni, ihiough 
wood cut directly loi papei and the use ol 
residues liom oihci wood ptocessuig mills 
Sawnwootl, the lumbei used loi e oust i tie lion 
and furniture, chopped horn 34 peieent oi pro¬ 
duction in 1961 to 27 peieent in 1999 '' lotal 
sawnwooel production me teased b) only 18 
percent since 1961, and has declined horn peak 
pioduclion in the late 19H0s (See Figure 3 ) 
Pioduelion ol wood panels like plwvood 
(which have iiplaced sawnwooel in seimi 
eases) jumped 545 peueiil siiu i U)6l now 
accounting lot II jitieiiit ol production 

Due to illeg.il jiiodiution and li.rde, output 
data ate lepoited h> goviminents to the I AO 
and may not relleet lull levels ol jiioduetion In 
Indonesia, lor example, an independent study by 
the U K Depariment lor Inteinational Develop¬ 
ment found that j:)iotluclion w'as more than dou¬ 
ble the amount reported by the government 
Extensive illegal harvest and tiadc have also been 
reported in Brazil, Russia, C amboelia, Liberia, 
Papua New Guinea, Cameroon, and elsewhere 
Growing recognition of this widespread problem 
IS beginning to spur government commitments 
to combat illegal logging and tiaelc 

The area ol commercial loiest eeitilied as 
well-managed has grown substantially in iccent 
years By the end ol 2001, over 25 million 
hectares had been certihed to Forest Steward¬ 
ship Council (FSC) standards, more than 
double the area in 1998 While there are 
FSC-certified forests in 54 countries, 67 per¬ 
cent of the acreage is in Europe and 13 percent 
IS in North America Wood products originat¬ 
ing in well-managed forests are still only a 
small share of the market 
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Roundwood Production Rebounds 


Million Cubic Meters 



Figure 1 World Roundwood Production, 1961-99 


Million Cubic Meters 



Figure 2 World Roundwood Production, Industrial 
and Developing Countries, 1961-99 
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Figure 3 World Industrial Roundwood Production, 
by Type, 1961-99 


Million Cubic Meters 



World Roundwood Production, 
1961-99 

Year _ Production _ 

(million cubic meters) 


1961 

2,000 

1962 

2,023 

1963 

2,055 

1964 

2,137 

1965 

2,168 

1966 

2,223 

1967 

2,254 

1968 

2,293 

1969 

2,330 

1970 

2,381 

1971 

2,407 

1972 

2,418 

1973 

2,502 

1974 

2,520 

1975 

2,486 

1976 

2,591 

1977 

2,608 

1978 

2,689 

1979 

2,776 

1980 

2,818 

1981 

2,817 

1982 

2,813 

1983 

2,921 

1984 

3,030 

1985 

3,053 

1986 

3,137 

1987 

3,224 

1988 

3,270 

1989 

3,321 

1990 

3,320 

1991 

3,201 

1992 

3,140 

1993 

3,170 

1994 

3,193 

1995 

3,250 

1996 

3,254 

1997 

3,328 

1998 

3,251 

1999 

3,336 


Source FAO, FAOSJAT Sfafisfjcs Database, 
at <app fao org>, updated 7 November 
2001 
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Vehicle Production Declines Slightly 


Mit hurl Rcnnef 


According to DRl-WEFA Global Automotive 
Group estimates, global passengei car produc¬ 
tion declined 2 7 percent in 2001, to 40 million 
units ' (See Figure 1 ) Light truck production 
also declined slightly, to 15 million ^ Global 
passenger car pioduction outpaced sales by 
about 1 3 million vehicles, but sales of light 
trucks surpassed production by about I 7 mil¬ 
lion ^ The global passenger car fleet grew to 
555 million in 2001 ^ (Sec Figure 2 ) 

The global auto industry continues to suller 
from substantial overcapacity Analysis at Pricc- 
waterhouseCoopers estimated global capacity 
to manufacture passenger cars and 
Links light trucks in 2001 at 77 3 million 

pp 150, 152 units, but only about 70 percent of 
capacity is in use ^ At 78 percent, 
capacity utilization m North America and 
Western Europe is far higher than elsewhere ^ 
After shedciing weight in the 1980s, cars 
have gotten heavier again in the 1990s, even 
though manufacturers made increasing use ol 
light materials like plastic and aluminum A 
typical U S family vehicle weighed 1,619 kilo¬ 
grams (kg) in 1978 and then 1.424 kg in 1990, 
but 1,501 kg in 2001 ^ The motor vehicle 
industry’s appetite lor materials remains con¬ 
siderable, although at least 75 percent ol a cai’s 
material content ends up being iccycled “ in 
the United States, the industry accounted lor 
33 percent of aluminum use in 2000, up from 
17 percent in 1991 In recent years, the indus¬ 
try has accounted for 70-80 percent of U S 
natural rubber consumption, 65-77 percent ol 
lead, 55-64 percent of synthetic rubber, one 
third of iron, 23 percent ol zinc, about 15 per¬ 
cent of steel, and 12 percent of copper 

The industry also uses substantial amounts 
of energy, but far more is consumed in operat¬ 
ing vehicles than in manufacturing them 
Advances in fuel efficiency would have led to 
reduced gasoline consumption from car use 
had It not been for a variety of offsetting trends 
such as larger cars and more powerful engines, 
an ever expanding car fleet, and continuous 
growth in distances traveled 

The United States has slightly more than 
one quarter of the world’s passenger cars The 


fuel cconoms of new c.iis iinpuned fiom just 
14 2 miles pel gallon (cquivaknt to 16 6 liters 
per 100 kilometers) in 1974 to 28 8 miles per 
gallon in 1988 But insiead of additional 
progress, theie has been some backsliding since 
then " The combined fuel eLoiioiin of new 
passengei cats and light llinks uitched a liigh 
of 26 7 miles pei gallon m 1987, luit now 
stands at ]ust 24 7, the sccoiid-lowtsi figmc in 
20 years 

Since the mid-1980s, fuel efficiency has lev¬ 
eled off or cleclmed in most otliei inclustnal 
countries as well But fuel economy m I urope 
(particularly in 1 lance and Italy) and Japan 
lemains highci than in the United States, where 
the popularity of light iiticks makes impioved 
efficiency an elusue taiget (Sec 1 iguie 3 ) 
Because Cuiope\in and )apanese fuel economy 
tests use tougher methods, then lesiilts may 
actually he as much as 18 peieent lowei than 
they would be in the United States 

Since the late lOOps, lush gains in fuel 
economy have been aeliievid in )apan, ugu- 
lations will likely bung about a use to about 35 
miles pel gallon (6 7 lileis pei 100 kilometeis) 
foi new models by 2010 I he I uiopcan Auto¬ 
mobile Manulaetuieis Association has offcied a 
voluntaiy coniniitment to leaeb 41 miles pei 
gallon by 2008 

Even though a teeent U S National Acade¬ 
my of Sciences panel found that fuel economy 
could be raised 16-47 percent over the next 
10-15 years, U S carmakers show little inter¬ 
est Steven Plotkin ol the Argonne National 
Laboratory expects U S fuel economy to be no 
higher than 25 6 miles per gallon by 2010 A 
program initiated in 199 3 to develop 80-miles- 
per-gallon cars by 2004 fell short of expecta¬ 
tions ft was abandoned by the Busli 
administration in early 2002 in favoi of pin su¬ 
ing hydrogen-based fuel cell eais—which is 
unlikely to bear fruit tor 10-20 yeais 

Hybrid gas-elcctric vehicles occupy only a 
tiny market niche so far, although they get 
easily twice the fuel economy of a standard 
car Toyota is planning to produce 300,00 
hybrids a year by 2005, less than 1 percent 
of current car production 
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Vehicle Production Declines Slightly 


Million 



Figure 1 World Automobile Production, 1950-2001 



Figure 2 World Passenger Car Fleet, 1950-2001 



Figure 3 New Car Fuel Economy, Selected 
Industnal Counines, 1980-2000 


World Automobile Production, 
1950-2001 


Year Produchon 



(million) 

1950 

80 

1955 

11 0 

1960 

128 

1965 

190 

1970 

22 5 

1971 

26 5 

1972 

279 

1973 

300 

1974 

26 0 

1975 

250 

1976 

28 9 

1977 

30 5 

1978 

31 2 

1979 

30 8 

1980 

28 6 

1981 

27 5 

1982 

26 7 

1983 

300 

1984 

30 5 

1985 

32 4 

1986 

32 9 

1987 

331 

1988 

344 

1989 

35 7 

1990 

36 3 

1991 

351 

1992 

35 5 

1993 

34 2 

1994 

34 8 

1995 

35 5 

1996 

36 9 

1997 

391 

1998 

384 

1999 

39 9 

2000 

41 1 

2001 (prel) 

40,0 


Sources DRI-WEFA Global Auhsmotive 
Group, American Automobile Manufactur¬ 
ers Association 
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Bicycle Production Rolls Forward 


Cififv ClcDclner 


Production of bicycles topped 100 million 
units in 2000, the last year for which global 
data can be estimated ^ (See Figure 1 ) The 
nearly 9-percent increase over 1999, while 
robust, returns global production only to the 
levels of the early 1990s ^ Globally, the indus¬ 
try continues to struggle and to become more 
concentrated 

Nearly all of the increase in 2000 came from 
China, where production reached 52 million 
units, up from 43 million in 1999 ^ For the first 
time, China accounts for more than half of global 
output (See Figure 2 ) The other major Asian 
players—India, Taiwan, and Japan—saw produc¬ 
tion stagnate or decline ^ Meanwhile, the Euro¬ 
pean Union, the other major production center, 
saw output increase by a modest 3 6 percent 
Production in the United Slates, once a sig¬ 
nificant source of bicycles, has slipped steadily 
from 8 5 million units in 1995 to 1 1 million m 
2000 ^ But the country strengthened its place as 
the woi Id’s largest market in 2001, 
nk" p 152 with purchases totaling moit than 
20 million units—one filth ol global 
production, and 15 percent nioie than in 2000 ” 
The United Stales now imports more than 95 
percent of the bicycles it uses 

Indeed, a map of global bicycle flows would 
reveal bulging arrows from China to the lest of 
the world, especially the United Slates, and 
increasingly anemic arrows emanating from 
many other producers Of the roughly 46 coun¬ 
tries with bicycle production data for 1995, 
more than a third have seen steady declines in 
production since then, even as global produc¬ 
tion recovered Production increases have 
been most notable in low-wage nations such as 
China, Mexico, and Viet Nam 

Bicycle use is influenced by government 
policy and changes in technology, among other 
factors Municipal leadership in construction 
and promotion of a 300-kilometer-long net¬ 
work of bicycle paths in Bogota, Colombia, for 
example, is credited with boosting the cycling 
share of the city’s population from 0 5 percent 
in 1997 to more than 5 percent today—more 
than five times the levels found in many car- 
centric countries such as the United States 


Santiago, C Ink, is lollowing suit as it under¬ 
takes a 30-40 kilomeici pilot piojctt with 
lunding Irom the (dobal I nviiommnt 1 acih- 
ty " As a w'av to combat the cit\ s notoiioiis air 
pollution, the pioject could glow ovci 10 years 
into a 1,000-kilometet network il cit\ jilans are 
fully implcmcMitccl ' ’ 

Such investments can lulji tcclucc the clan- 
geis ol cycling, a inajoi nnpidimcnt to bicycle 
use In surveys in ihicc Us niics m the early 
1990s, more than half ol icspondcnts cited lack 
of safety as an innuential lac tot in then deci¬ 
sions not to cycle *’ Indeed cycling laialuies 
per kilometei tiavelcd in the United States are 
II times highei than latalities lioin diiving 
By coniiasl, cycling deaths in the Netheilands 
and Germany, wheie cycling-oi lentecl laws and 
infrastructure aie widespread, are about a quar- 
lei the level louncl in the Unuccl States 

Emerging technologies could also alicct 
cycling trends Sales ol i lec ii ic biiyckshacc 
giown laiMcllv since iliin dclnii in the caily 
19c)0s, lumping bv 27 pm cut in 2001 alone 
(See I iguic 1 ) I ln)ugh this is less ih.iii 1 [Ki- 
cent ol global bicycle piocluction, giowth could 
continue to be busk as battciies become lighter 
and moic powcilul and as the aebantages ol 
elecliies become hettci known Bv helping rid¬ 
ers to go farther and cincr hilhci tciiain than 
many would on a coinentional bicycle, 
electrics have the potential to bioaden interest 
in cycling One industry consultant says it is 
“entirely possible” that the majority ol bikes 
sold 10 years from now will have an electric 
drive ol some sort 

In summer 2000, a linn called Manhattan 
Scientifics unveiled an clcctnc bicycle powered 
by a fuel cell rathei than a batieiy-" Il success¬ 
ful, It could eliminate the technology’s inajoi 
environmental and peifoimance blemish 
dependence on toxic batteries that have short 
operational lives This bike runs on hydrogen, 
the most abundant element in the universe, 
and a fuel whose only byproduct is water 
vapor It IS also due to weigh less and run 
longer before refueling than today’s battery- 
powered electrics The company expects to 
have the new bike on the market in 2003 
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Bicycle Production Rolls Forward 


Million 



Percent 



Figure 2 Chinese Bicycle Production as a Share of 
World Production, 1990-2000 



World Bicycle Produchon, 


1950-2000 

Year 

Production 

1950 

(million) 

11 

1955 

15 

1960 

20 

1965 

21 

1970 

36 

1971 

39 

1972 

46 

1973 

52 

1974 

52 

1975 

43 

1976 

47 

1977 

49 

1978 

51 

1979 

54 

1980 

62 

1981 

65 

1982 

69 

1983 

74 

1984 

76 

1985 

79 

1986 

84 

1987 

98 

1988 

105 

1989 

95 

1990 

92 

1991 

98 

1992 

102 

1993 

101 

1994 

105 

1995 

106 

1996 

98 

1997 

92 

1998 

76 

1999 

93 

2000 (prel) 

101 


Sources Bicycle Retailer and Industry News, 
Industry Directory 2002, United Nations, 
Industrial Commodity Statistics Yearbook, 
1999 
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Molly O Sheehan 


Passenger Rail at Crossroads 


Between 1988 and 1999, world rail travel stag¬ 
nated at about 1 8 trillion passenger-kilome¬ 
ters * (See Figure 1 ) As the total volume of 
passenger travel grew, rail’s share decreased in 
relation to road and air" 

The global number masks huge national dif¬ 
ferences More than 1 million kilometers ot 
tracks ciisscross some 120 nations, but most 
tiain travel is m the former Soviet slates, India, 
China, Western Europe, and Japan, which 

together account for more than 80 
Links- pp 74, percent of all passenger- 

kilometers ^ (See Figure 2 ) Rail¬ 
roads in Western Europe and japan 
are geared toward passenger service, whereas 
extensive rail networks in the United States 
and Canada are used primarily for freight 
The role of railroads in world transport is 
constantly evolving After the first train ran in 
England in 1825, rail grew so rapidly that by 
1900 It accounted for close to 90 percent o( all 
passenger traffic in Europe and the United 
States ^ Once cars and planes developed mai- 
kets, however, trains lost passengeis Today, lail 
is poised for a renaissance as demand loi tians- 
portation rises, particularly in developing 
countries, and as industrial nations seek green¬ 
er alternatives to clogged airports and roads 
Planes make more sense for long distances, 
and cars, transit, and bicycles for shorter trips 
But over 50-1,000 kilometers (30-600 miles), 
trains with enough passengers can be cheaper, 
more comfortable, and less polluting, given the 
high costs of flying large jets short distances 
and the high per capita fuel use and space 
required for automobiles ^ 

High-speed rail has begun to fill this niche 
m japan and Western Europe ^ Initially iunded 
in part by World Bank loans, japan’s 
shinkansen, or “bullet tram,” opened in 1964 
and linked Tokyo and Osaka ^ It has since been 
expanded and upgraded When France’s fast 
tram, the TGV, debuted in 1981, it cut the trip 
between Pans and Lyons from four to two 
hours, within a month, planes lost half their 
passengers on that route, and car traffic 
between those cities dropped by a third ^ 

Today, passengers on a United Airlines “flight” 


irom Washington, DC , to 1 \ons connect at the 
Pans airport to the ICiV foi the final leg of 
then journey Cicrniaiu s l( I , introduced in 
1991, prompted 1 uhhaiisa to stop living 
between Hanninci and 1 lankfuit '' /\nd in 
2001, the new Thalys tiain led An I lancc to 
cancel Its Paiis-to-Biussels llighis 

Many of the woild’s rail passengers live in 
developing Asia, when rail pi onuses to effi¬ 
ciently connect dense uiban ccnteis C hina 
plans to boost its rail netwoik and has lifted 
restrictions on (oieign invcstois '* Between 
1997 and 2000, Chinese lailways laisecl speeds 
three times and started scheduling more 
overnight trains ITiture plans include a high¬ 
speed link between Shanghai and Beijing, a dis¬ 
tance equal to the combined 1 rcnch and 
German high-speed tracks List where. South 
Korea is building a high-speed rail link, and 
Taiwan is planning one as well 

While Japans private lail network and 
r lanccs public one both ivcel, many nations 
aie stiuggling to liiul tlu best (oiinula loi 
them In the Unilcd States, the goveinmeni 
subsiclizecl Amiiak to luovidc n.ilion.il lail ser¬ 
vice 111 1971, but the company has yet to devel¬ 
op the cjuality ol service needed lo boost 
revenues suHicientlyAlter the United King¬ 
dom clividccl and sold its state-run network in 
1994, serious accidents showed that the new 
owner, Railtrack, was not maintaining the 
tracks well, repairs caused huge delays, 
prompting passengers to (lee The debacle has 
made officials m countries such as Germany 
slow their privatization plans World Bank 
Railways Adviser Lou Thompson concludes 
that rail systems would work best il they were 
publicly defined and supported, but privately 
operated 

Whether private or public, operators must 
improve service to achieve rail’s people-moving 
potential Tram travel could be made cjuicker, 
for instance, if there were global standards for 
railway equipment that would ease trans-bor¬ 
der travel, as well as advances in technology 
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Passenger Rail at Crossroads 


Trillion passenger-kilometers 



Rest of World 

India (23%) 



World Passenger Rail Travel, 
1980-99 


Year 

Passenger-kiloi 


(trillion) 

1980 

1 4 

1981 

1 4 

1982 

1 5 

1983 

1 5 

1984 

1 5 

1985 

1 6 

1986 

1 7 

1987 

1 7 

1988 

1 8 

1989 

1 8 

1990 

1 8 

1991 

1 8 

1992 

1 8 

1993 

1 8 

1994 

1 8 

1995 

1 8 

1996 

1 8 

1997 

1 8 

1998 

1 8 

1999 

1 9 


Source World Bank, "Railwo« Database", 
Louis Thompson, Railways Advisor, World 
Bank 


Figure 2 World’s Passenger Rail Ridership, 
by Region or Country, 1999 
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Internet Continues Meteoric Rise 
Mobile Phone Use Booms 


Internet Continues Meteoric Rise 


Penal Sampat 


In 2001, about 520 million people used the 
Internet, linked by a global network of 147 
million host computers ^ (See Figure 1) The 
Internet has almost doubled in size smte 1Q99, 
although since 1996 it has been growing more 
slowly than it did initially- Today, 1 m cveiy 12 
people in the world goes online to get news, 
send e-mail, buy goods, or be entertamed ^ 

The United States, where the Internet was 
developed, continues to dominate this clcctionic 
network About a third of all people online are 
American—some 166 million ■* (See 
Link p 112 Figure 2 ) In the last two years, 

Japan’s Internet users have doubled m 
size to 47 million ^ And in China, almost 34 
million people used the Internet m 2001, nearly 
four times more than in 1999 ^ Today, six times 
more Chinese use the Internet than own cars ^ 
South Korea has expanded its online numbers 
just as rapidly, going from |ust 6 million in 1999 
to 22 million two years later ^ 

In nine wiied nations, moie than hall the 
populaiion uses the Intel net(See Figure 3 ) 
Sweden leads this category, with 63 peicent 
online, Iceland, Denmark, and the Netherlands 
are also on this list Most people in Hong 
Kong, Singapore, and Taiwan go online regular¬ 
ly In the more populated Asian countries, 
however, just a small share oi people have 
access to the Internet 2 6 percent ol China, 1 
percent of Indonesia, and less than 0 5 percent 
of India, for example More people m Singa¬ 
pore use the Internet than in all of Indonesia— 
a country with 50 times as many people 
One in five Internet users lives in the devel¬ 
oping world—about 100 million people Ol the 
25 million online in Latin Amenta, nearly half 
live in Brazil An additional 4 million arc in 
Argentina, and 3 4 million in Mexico But most 
of Africa is left out of this global network, still 
beleaguered by the lack of infrastructure, partic¬ 
ularly telephone lines, and high connection 
costs Even today, just 4 million Afneans have 
Internet access—2 4 million in South Afnca, and 
mother 600,000 in Egypt—just a little more 
han the online population of Hong Kong 
English IS still the primary language used 
inline, but for the first time ever, in 2001 the 


ma|onl\ ol piopk (262 million) using the 
Inteinel wlu non-I nglish sptakiis Nearly 
32 peicent ol them use I uiopean languages, 
led by Cciman and S]'>.mish. while 25 peicent 
use Asian languages such as lapanese, CJunese, 
and Korean I oucastus isiimaic that by 
2007 C hmese will he the most wiclcU used lan¬ 
guage on tin Inti nut 

The value ol main Inti met stocks took a 
tumble m 2001, damiuiung the giowth ol 
online conuncicial iictuitv (iloballv, t-com- 
meicc leached S60t) billion in 2001—w'hich is 
68 peicent moie than spent in 2000 hut well 
below levels lorccast hiloii the economic 
downslide \boui 40 ptiiciu ol this total was 
spent in the United States, and another 10 per¬ 
cent in Japan -- In the United States, S4 billion 
was spent on acKeiiismg online in 2001, 
accounting loi some 4 peiient ol the nation’s 
advei Using budget 

At 100 tiillion bytes, the W'oild Wide Web 
stoies live tunes nioie el.ita than the US 
I ibiaiy ol C ongiess—althoiigli the ciualitv ol 
mioiination is ollen dubious At last count, 
iheie weie It) billion pages on the Web, an 
11-lold expansion since 199K 

Although the Inteinit is making only slow 
inroads in some ol the poorest pails ol the 
world. It can be cxticmel) usclul when it does 
get theie 'lelemcdicinc pio|ccts m Mozam¬ 
bique, Uganda, and Bangladesh have improved 
medical care in remote and pooil) equipped 
areas Using low-cost cepupment, luial doctors 
can send X-rays oi lahoiatoiv icsuits to med¬ 
ical experts at hospitals in latgci cities, and get 
advice abemt treatment At 20 learning cen- 
leis m India and in Moiocco, piiinaiy school 
teachers aie getting long-distance tiaining over 
single terminal hookups 

Unfortunately, the wned woild is generating 
piles of hazardous electronic wastes a comput¬ 
er monitor, for instance, contains foui to eight 
pounds of lead Some 50-80 percent of used 
computers, circuit boards, and monitors dis¬ 
carded m the United States are sent to China, 
India, and Pakistan for recycling and disposal, 
exposing workers to toxins and poisoning 
groundwater supplies 
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Internet Continues Meteoric Rise 



Million 



Figure 2 Top 10 Wired Nations, by Number of 
Internet Users, 2001 



Figure 3 Top 10 Wired Nations, by Percent of 
Population Online, 2001 


Internet Host Computers, 

1981-2001 


Year 

Host Computers 


(number) 

1981 

213 

1982 

235 

1983 

562 

1984 

1,024 

1985 

2,308 

1986 

5,089 

1987 

28,174 

1988 

80,000 

1989 

159,000 

1990 

376,000 

1991 

727,000 

1992 

1,313,000 

1993 

2,217,000 

1994 

5,846,000 

1995 

14,352,000 

1996 

21,819,000 

1997 

29,670,000 

1998 

43,230,000 

1999 

72,398,092 

2000 

109,574,429 

2001 

147,344,723 


Source Internet Software Consortium and 
Network Wizards 
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■ Mobile Phone Use Booms 


Mi>H\ () S/uTlifln 


The number of cellular oi mobile telephone 
subscribers rose 38 percent to nearly 1 billion 
in 2001, according to the International 
Telecommunication Union (ITU), a specialized 
U N agency charged with fostering common 
global telecom policies ’ (Sec Figuie 1 ) Mobile 
subscribers worldwide doubled every 20 
months during the lOdOs “ 

While most mobile phones are owned h> 
people with access to conventional, li\ed-line 
phone service, foi a growing number ol people 
in the developing world they aie ilii 
iinks sole communications tool ’Asa 

pp 110, 112 result, the cellular phone boom is 
swelling the total number ol ptoph 
with access to phone service It took 100 years 
to connect the first billion people by phone, 
but only 10 years for the second billion ' The 
ITU forecasts that at some point m 2002, the 
number of cellulai subscribcis will surpass the 
number of lixed-hne connections, which stood 
at 1 045 billion in 2001 (Sec Tiguic 2 ) 

Some 40 percent of ihe woild's mobile plioiu 
users aie in Europe, and 34 pcrceni .ue in Asia ” 
The hugest manuiaclurer ol mobile phones, 
Nokia, IS based in Finland, where cell phones 
dominate the economy^ As some inaikcis ni 
Western Europe reached saluiation in 2001 (see 
Figure 3), a slowdown in demand caused global 
shipments of cell phones to decline ” 

There is still considerable room loi growth, 
however, in the world’s largest markets The 
United Slates, with more than 109 million cel¬ 
lular subscribers, had more mobile phones in 
use than any other nation in 2000 but less than 
40 mobiles per 100 peopleContiacis that 
charge subscribers for incoming as well as uut- 
going calls may have dampened growth 

China was the second largest market in 2000, 
with 85 million subscribers, but less than 7 
mobile phones lor evciy 100 people " The num¬ 
ber oi mobile subscribers in China grew on aver¬ 
age 85 percent a year between 1996 and 1999, 
China Mobile has more subscribers than any 
other cellular phone company m the world 
In general, the greatest growth is occurring 
in developing countries, where prepaid phone 
cards have become popular for use with 


moiiiles iluse lidliei till I isk to the Jihonc' 
eompamts and alli'w piopli umisc lellulars 
who do not ha\e sulluitiil iiedil to ijualify lor 
eon\eniioual pbotu stieui ‘ ' In 1 aim \mcri- 
ea when pii paid m i\ui s puwad du number 
o( new niobili umis has i \iiidid new suh- 
se I iheis in li\i d liiu si i \ n i s i ai h \ i ai since 
\^)^)7 Dill in loin iilioiii usiismilu legion 
now ic 111 s on .1 11 lliilai ' ’ 

111 Mill.! till nuinhi I ol iiiobili phones sur- 
passeel llie lllinibi i ol liMil-liiii ioiiileelions in 
2001 '' 1 out out ol li\i subsi iihi is use prepaid 
eaielslUtwiI n IW > and 3l>01 du luiniberof 
mobile nelwoiks in \liu.i giiw lioin to 100, 
as the nunihii ol loiiniius wulioui a mobile 
nelwoik shinnk iiom 2K ui pisi b \hhough 

m 1998 onl\ I inland .nul t anihoeha had more 
mobile suhsenheIS than li\id Imis In the end 
ol 2tHH1 some 18 i onnii ii s we ii m tins eaicgo- 
rv—and 20 wiie in Miua '''' 

lei hiiologii s ami iiolu ii s i hat pionioie cell 
plioiu usi i an 1)1 III In pooi pi oph In 2001, a 
lompaiu ill \I lopi d a w mil up inohili phone 
e liaigi I dial is w i II sum d lo i mal .m as ol die 
lie \ I lo|img w Ol Id dial l.u k iili.ibli powei 
Muhammael 'iiiims, ilu loimilii ol tin 
Gianieui Ikmk m liaiigl.uli sli hiliiMs dial 
loans loi small eomimmuaiioiis businesses can 
empowei piojile Sinei 1007 tiiaineen lelc- 
com has sold some 2 200 mobile phones lo 
rural eniiepreneiiis in Hanglaeltsh inainlv 
women who in luin sell phone sen ices to 
their neighbors -‘ 

I he ic are el rave backs huwevei to me leased 
reliance on mobile phones I oi instance, using 
them while driving poses a hazaiel on tlic 
roads -- Diseaideel cell phoius ate a gtowing 
contributor to eleeiiome waste, .is eoiisumers 
seek the latest leehnologv and some manuiae- 
turers introduce disposable models 1 inally, 
researchers continue to ask w'hctliei the radio 
waves emitted by cell phones hann humans, 
particularly children w'hose thinner skulls and 
developing nervous systems make them more 
vulnerable In January 2002, the United King¬ 
dom announced several reseaich projects coor¬ 
dinated by the World Health Organization to 
further investigate this issue 
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Mobile Phone Use Booms 



Figure 1 Cellular Telephone Subscribers 
Worldwide, 1985-2001 



Cellular subscribers per 100 inhabitanfs 



Figure 3 Top 10 Countries with Cellular Phones 
Per Person, 2000 


Telephone Lines and Cellular 
Phone Subscribers Worldwide, 
1960-2001 


Year 

Telephone 

Lines 

Cellular Phone 
Subscribers 


(million) 

1960 

89 

- 

1965 

115 

- 

1970 

156 

- 

1975 

229 

- 

1976 

244 

- 

1977 

259 

- 

1978 

276 

- 

1979 

294 

- 

1980 

311 

- 

1981 

339 

- 

1982 

354 

- 

1983 

370 

- 

1984 

388 

- 

1985 

407 

1 

1986 

426 

1 

1987 

446 

2 

1988 

469 

4 

1989 

493 

7 

1990 

519 

11 

1991 

545 

16 

1992 

573 

23 

1993 

606 

34 

1994 

646 

56 

1995 

692 

91 

1996 

741 

144 

1997 

781 

215 

1998 

849 

319 

1999 

907 

491 

2000 

986 

741 

2001 (prel; 

1 1,045 

995 


Source ITU, press release, 8 February 
2002, ITU, "Cellular Subscribers," 

9 January 2002, HI), STARS dahjbase 
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Population Growing Steadily 


Danielle Nietenberg 


The world’s population swelled to 6 2 billion m 
2001—more than double the number in 1950 ' 
(See Figure 1 ) This represents an increase ol 
77 million people over the preceding year, 
roughly the equivalent of another Germany^ 
(See Figure 2 ) 

More than 95 percent of this growth is 
occurring in the developing world And most 
of the people are added in just a handlul of 
countries—India and China alone account for 
over one third of the growth ^ 

Africa has the highest growth rate of any 
region, increasing by 2 4 percent each year 
Population there is expected to more than dou¬ 
ble—trom 800 million to 2 3 bil- 
Linlt p 148 hon—by 2050 ^ Growth rates in 

Asia are lower, but they apply to a 
much larger base ® More than half of the 
world’s people—3 7 billion—live in Asia ^ In 
South Central Asia, which includes India, Pak¬ 
istan, Bangladesh, and Afghanistan, population 
is projected to double from the current I 5 bil¬ 
lion by mid-century*^ 

While population in developing nations 
continues to rise, many industrial nations have 
low fertility rates In Armenia, Italy, Spain, the 
Ukraine, and Russia—wheie the average 
woman bears 1 2 children in her lifetime—the 
low number of births has sparked concern 
about how these nations will adjust to aging 
populations and a smaller work force 

The global rate of population growth has 
actually decreased over the past three 
decades—from 2 1 percent a year in 1970 to 
under 1 3 percent today*® (See Figure 3 ) But 
this does not mean that population growth is 
on the decline In fact, the number of people 
added to the planet each year is near the all- 
time high reached in the late 1980s ** 

In the regions of the world where popula¬ 
tion continues to grow, the increase is largely 
caused by a combination of poverty, discrimi¬ 
nation and violence against women, and 
unmet needs for reproductive health care 
The United Nations reports that the annual 
population growth rate in “more developed” 
nations is just 0 3 percent, compared with 
1 62 percent in “less developed” nations 


And the “least de\ eloped' nations, predomi- 
nantl) in iMrica, aie giowing at 2 5 percent 
each year' * 

Rapid population giowih makes it hard to 
mciease living standauls Many cities in the 
developing woild have doubled then popula¬ 
tions in )ust the pasi 1 5 \tais, stiaining their 
capatil) to pioMile sihooling, heath care, and 
jobs to growing gineiations '' 

Although contiaccpinc use has giown six- 
lold over the past 40 jeais—liom ]usi 10 per¬ 
cent of couples in 19p0 to 60 pciceni in 
2000—there aie still haiiiiis puventing 
women fiom planning piegnancies •*’ In some 
sub-Saharan Aim an nations, bitth control costs 
20 percent ol the avciagc income And sexual 
violence olten leads to unwanted pregnancy— 
one study in Nicaiagua louncl that abused 
women arc twice as hkcK as othet w'onien to 
have lour or molt childun '' 

An esiimaietl 125 million woiiitn do not 
want to be piegnant but ait iioi using any type 
ol contiaceplion ibiiall, 150 million women 
lack any access lo lamiK planning sc tvitcs 
In addition, the global gag lulc —the 11 S 
adminisiraiions block on aid U) intcinational 
agencies that advocate oi counsel patients 
about abortion—and a shoitagc ol contiaccp- 
tives worldwide limn the choices women and 
couples can make about lamily size 

This unmet need is likely to grow, exacer¬ 
bated by growth in the number oi young peo¬ 
ple worldwide and a growing desire to delay 
childbearing The largest generation of young 
people in human history—1 7 billion people 
aged 10-24—is ntiw reaching leproductive 
age Today, 525 million women use contra¬ 
ception, a number pro|ecltcl lo reach 742 mil¬ 
lion by 2015 

But halting population growth is not just 
about controlling births Gender inequity in 
education, politics, and employment pievents 
women from controlling their own fertility 
Only 52 percent of girls m “least developed” 
nations stay in school after grade 4, and most 
of the world’s illiterates are women Women 
are still vastly outnumbered by men at all levels 
of government 
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Billion 



Million 

100 
80- 
60- 
40 
20 

1950 1960 1970 1980 1990 2000 2010 

Figure 2 Annual Addition to World Population, 
1950-2001 

2 2 Percent 

20 
1 5 
1 0 
05 
0 

1950 1960 1970 1980 1990 2000 2010 

Figure 3 Annual Growth Rate of World 
Population, 1950-2001 




World Population, Total and 
Annual Addition, 1950-2001 


Year 

Total' 

Annual Addition 


(billion] 

(million) 

1950 

2 555 

38 

1955 

2 780 

53 

1960 

3039 

41 

1965 

3 346 

70 

1970 

3708 

78 

1971 

3 785 

77 

1972 

3 862 

77 

1973 

3 939 

76 

1974 

4015 

74 

1975 

4088 

72 

1976 

4160 

73 

1977 

4 233 

72 

1978 

4 305 

75 

1979 

4 381 

76 

1980 

4457 

76 

1981 

4 533 

80 

1982 

4613 

81 

1983 

4 694 

80 

1984 

4 774 

81 

1985 

4 855 

83 

1986 

4 938 

86 

1987 

5 024 

87 

1988 

5110 

86 

1989 

5196 

87 

1990 

5 284 

83 

1991 

5 367 

83 

1992 

5450 

81 

1993 

5 531 

80 

1994 

5611 

80 

1995 

5691 

78 

1996 

5769 

78 

1997 

5,847 

78 

1998 

5925 

78 

1999 

6003 

78 

2000 

6 080 

77 

2001 (prel) 

6157 

77 


Total at mid-year 

Source U S Bureau of the Census, Interna¬ 
tional Data Base, electronic database, Sul^ 
land, MD, updated 10 May 2000 
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AIDS Passes 20-Year Mark 


Ann Hwang 


Twenty years after it was recognized as a new 
disease, AIDS has claimed the lives ol almost 
25 million people—nearly equivalent to the 
population of Venezuela ’ About 40 million 
more are living with HIV, the virus that causes 
AIDS In 2001 alone, 5 million people became 
inlected with the virus and 3 million died ^ 

(See Figures 1 and 2 ) 

Sub-Saharan Africa remains the epidemics 
epicentei one tenth of the world lives there, 
but they account for nearly three quarters ol 
the world’s HIV infections ^ AIDS is now that 
continent’s leading cause of death Double¬ 
digit infection rates in many southern African 
countries have lowered life expectancy by 15 
years, and in four countries—Botswana, 

Malawi, Mozambique, and Swaziland—people 
on average can now expect to die before they 
turn 40 ^ AIDS is claiming the lives of the con¬ 
tinent’s teachers, doctors, farmers, workers, and 
parents As it does, U not only erases decades 
of social and economic progress but jeopaidizes 
future growth Some countries could lose nioie 
than 20 percent of then gioss domcsiic protluci 
by 2020 due to the elleci ol AIDS on then 
work (orce and productivity^ 

While inlection rales elsewhere have nut 
reached the catastrophic levels lound in sub- 
Saharan Africa, the pace of the pandemic's 
spread is alarming In Eastern Europe and Cen¬ 
tral Asia, the number of infections jumped 33 
percent in 2001—from 750,000 to 1 million— 
fueled largely by the use of injection drugs ^ 
Asia—home to half the world—could 
become another disease epicenter In a number 
of Indian states, more than 3 percent of the 
population IS infected, a level that could spark 
an explosive disease spread ^ Similar hot spots 
are found in China, where HIV is spreading 
through injection drug use, sexual contact, 
and, at least in the central provinces, unsani¬ 
tary blood-selling practices Some villages 
where blood-selling was common now have 
infection rates above 25 percent ^ 

In industrial and developing countries alike, 
discrimination compounds the suffering of 
people living with HIV/AIDS Infected individ¬ 
uals have been fired from their jobs, disowned 


b) then lamilics, and even Icucibh sterilized A 
survey ol 121 counines lound that only 21 
nations—lepieseiiting Ih peiecnt ol the world’s 
population—have specilie laws to piotect HIV- 
positive individuals lioin diseiiinination 
In l‘-)K4, U S Health aiiel Human Services 
Secretaiy Maigaiel lleeklei pie die led, “lluie 
w'lll be a vaeeiiu m a veiv lew veais and a cure 
loi AIDS beloie IddO ' " 1 hough anli-iciroviral 
theiapy has pioloiigeel the lives ol many ol 
those inleeitel with lllV, there is still no cure 
The therapies themselves have elangeious side 
effects, such .IS nerve d.image and hcait dis¬ 
ease And as HIV mutates, it can evade the 
drugs’ effects and become lesistant to treat¬ 
ment Rcseareheis lioni the Rand C oipotation 
and the Universii) ol t ahloinia ai San Diego 
recently estimated that hall ol the HIV patients 
in the United Slates have a viius that is resis¬ 
tant to at least one anti-iclioviial diug 

In developing counines wlieie hi |uicenl 
oi IIIV-infceliel piople hvi, aiili-ieiioviial 
dings aie neail) mipossihli lo ohi.uii " In sub- 
Sahaian Aliita, loi ev.imple, oiil) ll\l)0l) peo¬ 
ple—one until ol 1 |)eiecnt ol those 
inlected—lecetvi the tuple anii-ieiiuvnal ihci- 
apy rceommeiieleel to eomhal HIV''* Despite 
opposition hoin pliainiaceiiucal eoinpanies, 
some companies and counines aic manulactui- 
mg generic vcrsiems ol anti-tetioviial drugs at a 
Iraction ol the puce ol the patented versions 
South Africa’s Trealmeni Action Campaign suc¬ 
cessfully sued the government to increase 
access to nevirapine, a drug that prevents the 
transmission of HIV from niolhcr lo child 
But even deeply chscounied chugs will likely 
be beyond the reach of most developing coun¬ 
tries And help iiom the industrial woild may 
be slow in arriving In April 2001, U N Secre¬ 
tary-General Kofi Annan announced the cre¬ 
ation of a global luncl to combat AIDS, 
tuberculosis, and malaria The lund aimed to 
raise $7-10 billion, but by year’s end had 
received only $2 billion in pledges And after 
September 11th, the U S Congress slashed its 
contribution to the new fund from nearly $1 
billion to only $200 million—less than a dollar 
per American 
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Million 



Figure 1 Estimates of Cumulative HIV Infections 
Worldwide, 1980-2001 



Figure 2 Estimates of Cumulative AIDS Deaths 
Worldwide, 1980-2001 


Cumulative HIV Infections and 
AIDS Deaths Worldwide, 
1980-2001 


Year _ HIV Infections AIDS Deaths 

(million] 


1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 


01 
03 
07 
1 2 
1 7 
24 
34 
45 
59 
78 
10 0 
128 
16 1 
201 
24 5 
29 8 
35 3 
40 9 
46 6 
52 6 
57 9 
62 9 


00 
00 
00 
00 
01 
02 
03 
05 
08 
1 2 
1 7 
24 
33 
47 
62 
82 
106 
132 
159 
188 
21 8 
24 8 


2001 (prel) 

Sources UNAIK, AJDS Epidemic Update 
December 2000 and 2001, Neff Walker, 
UNAIDS, 20 March 2000 
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Number of Violent Conflicts Declines 
Peacekeeping Expenditures Rise Again 




The number of wars worldwide siood ai 31 in Ii is btLoniinj' haitlci and haidoi lo define 

2001, down from 35 the previous year, accord- and caiegoi izt \ lok nt conllu ts and not only 
mg to AKUF, a conflict research group at the because inloimaiion about battles, tatties, 

University of Hamburg ' (See Figure I ) In motivations, and vittiins is spoiiv or unieliable 

addition, there were 15 “armed conflicts” active Armed foices aie spliiiteiiiig in many countries 

in 2001 that were not of sufficient severity even as pinaie oi scini-pii\ate stcuiity forces 

to meet AKUF’s criteria for war Combining of various stupes nuiltipU \iitl \ loleiit conflict 

these two categories, the total number of is often not diiMii b\ idi olog\ oi tlie tiutsi for 

violent clashes declined slightly—from 47 in govcinmcnt pown hut b\ tin inoiivation to 
2000 to 46 ^ plunder luciatni usouiccs such as diamonds, 

The war between Ethiopia and Eritrea mincTals, oil andtinibci \ltogctlni about a 

ended, and violence in Laos, Chiapas (Mexico), cjuaricr of the armed conflicts w.igcd duiiiig 
and Nigeria’s oil-nch Niger delta subsided ^ But 2000 had a siumg icsounc dune nsion " 

three conflicts began during 2001 Difleieni dclimtu)ns and cnipincal nieihods 

Links pp 68, <^fte war against the Taliban regime among peace icseaicli gumps lead to somewhat 

96, 162 and the Al Qaeda network in diflereni results, alihougli theu'is agieement 

Afghanistan, separatist violence by on the broad, inciall tic iids (Sec I igure 2 ) 

Albanians in Macedonia, and fighting between Of 111 conflicts rccoidcd h\ the ic scare hers at 

Christian and Muslim militias in Nigeria the Uppsala C,onllict Data lho)ett eluting 

The significant decline in the number of 198^-2000, 104 were inicinal (including 9 in 

conflicts during the 1990s is matched by a which iheic was also loicign iiiteivcntion) " 

decline m the “magnitude” of violence (The Only 7 confbi ts wi ii inteistati wats 

Center for International Development and t onflict lescaulu is at tlu I k idclbi ig Insti- 

Conflict Management (CIDCM) at the Univei- tuie loi International ( onflut Kcscaich in Uci- 

sity of Maryland rates each conflict accoiding many (known as llllk) cast a widn tut than 

to the number of deaths, dislocations, and AKLIf and tlu Uppsala gunip m ilicii asscss- 

physical damage wrought I'’ Likewise, the pro- incuts of woiklw'idi conllicis IIIIK icporis that 
poition of countries involved in violent con- the nunibei of political conflicts in the world 

frontations declined In 1999, 18 percent of all has climbed laiil) sieaclily fiom 108 m 1992 to 

states weie at war, down from 33 percent in 155 in 2001 ' * Cn the positisc side, just 38 of 

1991 the 155 conflicts were cained out by violent 

The September 11th terronst attacks and the means (See Figuie 3 ) And f lllK finds that in 

war m Afghanistan overshadowed virtually all more than one third of the conflicts active in 

other conflicts, and “anti-terrorism” strongly 2001, negotiations and othei means helped 

tinted the portrayal and public perception of a dampen the disputes 

number of struggles, including the Israeli- The overall conflict trends since 1990 are 

Palestinian confrontation, Russia’s fight against encouraging But taken as a whole, the past 
Chechen rebels, and the Indian-Pakistam century was extiaoidinaiily violent Milton 

standoff over Kashmir Leiienberg of the Umvcisiiy of Maiyland csti- 

Most of the current conflicts are taking mates that lioin 1945 to 2000, sonic 50-51 

place in sub-Saharan Africa, the Middle East, million people were killed m wars and other 

and portions of Asia ^ And CIDCM finds that violent conflicts For the entire twentieth 

countries in these regions “are at serious risk of century, he estimates 130-f 42 million war¬ 
armed conflict and poliiicai instability for the related deaths, and a chilling 214-226 million 

foreseeable future”—mostly because they lack if government killings in non-war situations 

stable and democratic institutions, suffer from are included 
a lack of resources, and have limited capacity 
to address ethnic and other disputes ^ 
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Number 



Number 



Source Uppsala Conflict Data Profect, 
Gleditsch ei al 


Minor Conflicls 


Wars 


1950 1960 1970 1980 1990 2000 


Figure 2 Wars and Intermediate and Minor Conflicts, 
1950-2000 
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Figure 3 Violent and Nonviolent Conflicts, 1992-2001 


Number 



Wars and Armed Conflicts, 

1950-2001 


Wars and 

Year Wars Armed Conflicls 


1950 

12 

(number) 

1955 

14 


1960 

10 


1965 

27 


1970 

30 


1971 

30 


1972 

29 


1973 

29 


1974 

29 


1975 

34 


1976 

33 


1977 

35 


1978 

36 


1979 

37 


1980 

36 


1981 

37 


1982 

39 


1983 

39 


1984 

40 


1985 

40 


1986 

42 


1987 

43 


1988 

44 


1989 

42 


1990 

48 


1991 

50 


1992 

51 


1993 

45 

62 

1994 

41 

58 

1995 

36 

51 

1996 

31 

49 

1997 

29 

47 

1998 

32 

49 

1999 

34 

48 

2000 

35 

47 

2001 (prel) 

31 

46 


Source Arbeilsgemeinschofl Knegsur- 
sachenforschung, Institute for Political 
Science, University of Hamburg 


VITAL SIGNS 2002-2003 


95 





Peacekeeping Expenditures Rise Again 


Michael Renner 


Expenditures for United Nations peacekeeping 
operations are expected to continue their rapid 
upswing, growing from $2 6 billion for the July 
2000-June 2001 period to an estimated $2 7-3 
billion for July 2001 to June 2002 * (See Figure 
1 ) This means that peacekeeping spending is 
now edging toward the peak budgets of the 
mid-1990s 

More than 47,000 soldiers, military 
observers, and civilian police served in 15 
peacekeeping missions active at the end of 
2001, up 24 percent from about 38,000 a year 
earlier ^ (See Figure 2 ) The missions were sup¬ 
ported by 12,126 local and mterna- 
Link p 94 tional civilian personnel ^ (In 
addition to peacekeeping and 
observer operations, the United Nations also 
maintained 13 small political and peace-biuld- 
ing missions involving about 600 mostly 
civilian staff, one of these has been working 
in Afghanistan since 1993 )'^ Since the incep¬ 
tion of peacekeeping operations in 1948, a 
total of 1,706 peacekeepers have died in the 
line of duty'^ 

Ninety countries contributed personnel to 
the U N missions during 2001 ^ Bangladesh and 
Pakistan scaled up their involvement dramatical¬ 
ly, these two countries together currently 
account for about one fifth of all deployed 
peacekeepers ^ Nigeria, India, Jordan, Ghana, 
Kenya, and Australia are also major contribu¬ 
tors Rounded out by Ukraine and Portugal, the 
leading 10 sources of personnel provided 58 per¬ 
cent of the total ® The five permanent members 
of the Security Council, by companson, kept 
their involvement limited to about 6 percent 
No new missions were initiated or autho¬ 
rized during 2001 On 27 March and 15 
December 2001, the United States vetoed reso¬ 
lutions before the U N Security Council to 
establish a U N observer force to protect Pales¬ 
tinian civilians in the West Bank and Gaza 
Strip and to send monitors to help prevent fur¬ 
ther Israeli-Palestiman violence The vetoes 
followed similar votes in December 2000 ^ ^ 

U N peacekeeping activities and expendi¬ 
tures continued to be dominated by just three 
operations About 17,000 peacekeepers— 


more than a third ol the total—arc stationed in 
Sierra Leone alone, where the United Nations 
IS trying to end a decade-long conllict revolv¬ 
ing around lucrative diamond resources 
Some 8,500 peacckeepcis are m Last Timor, 
and about 4,500 in Kosovo But sizable 
deployments arc also lound in soulhein 
Lebanon, at the borclei separating r_ihiopiaand 
Eritrea, and in ihe Democratic Republic ot 
Congo ' ’ 

Other missions continue at the India- 
Pakistan border (since 1949), in C yprus 
(1964), on the Golan Heights separating Israel 
and Syria (1974), at the Itaq-Kuwait border 
(1991), m Western Sahara (1991), in Georgia 
(1993), in Bosnia (1995), and on the Prevlaka 
peninsula between Croatia and Serbia (1996) 

As of the end ol C7ctober 2001, U N mem¬ 
bers owed the organization $ 1 9 billion for 
peacekeeping operations (Sec Figure 3 ) The 
United Slates accounts lot 41 pciccni ol the 
total unpaid clues, oi $787 million I ollowing 
payment of some long-standing aiuars, this is 
a signilicantly lowei shaic than in utent 
years '“‘With these payments, the United 
Nations hopes that “lor the lust time in many 
years [it] might have a secure basis with which 
to do business 

In addition to U N peacekeeping opera¬ 
tions, some three dozen additional missions are 
being carried out by regional oi military orga¬ 
nizations, such as NATO, the Organization for 
Security and Co-operation in Europe, and the 
Economic Community of West African States, 
or by ad hoc coalitions of states Many of them 
are very small By far the largest are NATO-led 
operations in Bosnia, Kosovo, and Macedonia 
Together, these Balkan missions deploy about 
60,000 soldiers and cost an estimated $8-9 
billion annually^' 

In December 2001, the U N Security Coun¬ 
cil endorsed creation of a Bntish-lcd Interna¬ 
tional Security Assistance Force to ensure 
security in Kabul, Afghanistan’s capital, follow¬ 
ing ouster of the Taliban A force of up to 
5,000 soldiers was authorized for a six-month 
period 
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Figure 1 U N Peacekeeping Expenditures, 1950-2001 
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Figure 2 U N Peacekeeping Personnel, 1950-2001 


Thousand Troops 



Billion Dollars 



U N Peacekeeping 
Expenditures, 1986-2001 


Year 

Bipenditure 


(bill 2000 dollars) 

1986 

0 344 

1987 

0 331 

1988 

0.355 

1989 

0815 

1990 

0 573 

1991 

0 585 

1992 

2 058 

1993 

3 480 

1994 

3 724 

1995 

3 668 

1996* 

1 423 

1997* 

1 039 

1998* 

1 037 

1999* 

1 683 

2000* 

2 630 

2001* (M 

2 650 

(high) 

2 950 


* July to June of following year 
Sources UN Deparlmenf of Peacekeeping 
Operahons, U N Departmenf of Public 
Informohon 



Figure 3 Arrears of U N Members for Peacekeeping 
Expenses, 1975-2001 
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Farmland Quality Deteriorating Bf lan Halweil 


A substantial area of the world’s larmland is 
degraded and getting more so, particularly in the 
developing world ^ A recent analysis found that 
10-20 percent of the world’s 1 5 billion hectares 
of cropland—150-300 million hectares—suffers 
from some level of degradation ^ Moderate, 
severe, or extreme degradation affects 7-14 per¬ 
cent, or 105-210 million hectares ^ These esti¬ 
mates come from a reanalysis of data collected 
for the 1991 Global Assessment oj the Status of 
Human-Induced Soil Degradation (GLASOD) 
Another recent survey of land degradation 
studies found that roughly one quarter of the 
farmland m the developing world suffers from 
degradation, and the pace of 
Links, pp 26, decline has accelerated in the past 
30, 34, 152 50 years ^ Compared with the 

industrial world’s soils, the tropical 
soils of the developing world are older (they 
were not rejuvenated by the last glaciation), 
exposed to more severe weather, more often in 
hilly or mountainous areas, and require more 
careful management to avoid dcgiaclalion ^ 
rarmland in and areas—both rangeland and 
cropland—is particularly susceptible to degia- 
dation, because the low lainfall and sparse veg¬ 
etation mean that soils and plants recover more 
slowly^ Over 70 percent of the world’s range¬ 
lands—which covci 3 4 billion hectares woilcl- 
wide and are found mostly in and 
areas—suffers from moderate to very severe 
degradation as a result of overgrazing, changes 
in rainfall, and deforestation ** 

Among the most common causes of farm¬ 
land degradation are excessive tillage and 
removal of vegetation (including crops and 
foiests), which leaves the soil exposed to rain 
and wind Too many animals feeding on an area 
of land can also strip it of vegetation and 
expose It to erosion and other degiadation 
GLASOD attributes about 35 percent of human- 
induced degradation around the world to over- 
grazing and about 28 percent to othei forms of 
agricultural mismanagement ^ Inappropriate 
use of land not suited to agriculture, because it 
IS too dry or steeply sloping, can also lead to 
degradation A survey of Central American 
cropland found that nearly half is used inappro- 
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priaiely—moie than 30 perceni of the region’s 
land IS used loi grazing, whik only 15 percent 
IS actually suited lor pasture 

While excessive use of Icrtilizeis causes 
widespicad damage to soils and waterways in 
wealthy naiions, in the developing world farm¬ 
land geneially sulleis lioiii the depletion ol 
nutiients as larmeis continuously harvest crops 
without fertilizing oi fallowing the land 
Farmeis m Ceniial Aftica lose 30-60 kilograms 
of nuincnis (primalily niliogcn, phosphorus, 
and potassium) per liectare each ycai, a figure 
that climbs to above 60 kilogiams m East 
Africa In Latin America and the C aribbean, 
the region’s soils lose aiouncl 54 kilograms per 
hectare each year, with losses concentrated in 
Argentina and Biazil 

Degradation undercuts food production and 
farm income, as the land supports smallei har¬ 
vests and costs more to maintain (Sec Table 
1 ) Each year, some 5-H million hectares ol 
farmland go out ol piocluclion as a result of 
degiadation '' Woildwidc, land degiadation has 
lecluccd cumulative food piocliiction by an esti¬ 
mated I 3 peicent on cioplaacl and 4 peiccni lor 
pasture ovci the last half-centui) '' A study of 
West Africa found that child moitality was high¬ 
est m aieas with the highest soil degradation 

Soil erosion is pcihaps the most damaging 
form of farmland degiadation, because it 
removes the foundation on which crops, wild 
plants, and other hie subsist and because it takes 
hundreds of ycais for soils to rebuild GLASOD 
suggested that erosion by water (when ram 
removes soil from fields) is the dominant form 
of degradation on all continents, piesent on half 
the woild’s degraded lands Wind eiosion 
accounts for another 30 percent 

In the United States, one of the few nations 
where eiosion rates have been tiackecl for sev¬ 
eral decades, the latc of eiosion has declined 
substantially since 1982, from 2 65 tons per 
hectare m 1982 to J 8 tons m 1997 Despite 
these impiovements—largely attiibuted to 
greater adoption of reduced tillage practices 
and efforts to set aside highly erodible crop¬ 
land—the nation still loses nearly 6 tons of soil 
for each ton of gram harvested 
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Salinization is the most common form of 
degradation on irrigated cropland This 
buildup of salts, as excess irrigation water 
evaporates and concentrates toxic salts near 
the soil surface, can devastate yields, and 
often force the abandonment of irrigated 
land altogether An estimated 47 7 million 
hectares of land worldwide—some 20 
percent of the woi Id’s total irrigated land— 
are damaged by salinization, costing farmers 
roughly $11 billion each year in reduced 
harvests 

Beyond the farm, dcgtadation can damage 
water supplies, roads, and other infrastructure 
through soil erosion, runoff, flooding, and dam 
sedimentation At the global level, farmland 
degradation releases carbon dioxide from soils 
into the atmosphere and can fuel dust clouds 
and sandstorms that blow across continents 
and even oceans In extreme cases, soil degia- 
dalion can prompt massive human movements, 


worldwide, desertification (land degradation in 
and areas) could displace more than 135 mil¬ 
lion, and threatens the livelihoods of more than 
1 billion people 

Farmers can help reverse land degradation 
by improving fertilization practices, planting 
tree crops, and using cover crops (crops added 
to the rotation to protect the soil), green 
manures (crops that protect the soil and add 
nutrients), and other techniques that help pro¬ 
tect and build soil Among the more promis¬ 
ing trends is the rapid shift by some farmers to 
“no-tiir practices, which involve planting 
seeds m the stubble of the previous crop rather 
than plowing each season, which can accelerate 
erosion Farmers are using no-till on 11 mil¬ 
lion hectares m Brazil, up from 1 million in 
1991, and on 9 2 million hectares in Argentina, 
up from 100,000 hectares m 1990 In Latin 
America, the technique has cut soil erosion by 
as much as 90 percent 


liable 1; Selected Examples of the Consequence of Farmland Degradation | 

Reduced agricultural 
productivity 

Degradation cut productivity by one third on half of India's soils In wheat-rice 
cropping systems of the Pakistani and Indian Punjab, degradation more than can¬ 
celled yield-enhancing effects of 40 years of technological change Yield reductions of 
25-50 percent predicted in Argentina, Kenya, and Uruguay over next 20 years 

On-farm expenses 

Nutrient depletion costs sub-Saharan Africa about 7 percent of agricultural production 
a year in terms of equivalent amounts of purchased fertilizer Depletion amounts to $4 
billion per year, much more than development assistance to African agriculture In the 
early 1990s, on-site costs of soil degradation cost South Asia $9 8-1 1 billion each 
year—7 percent of agricultural GDP 

Salinization 

Agricultural production threatened in virtually all the worlds irrigated regions, particu¬ 
larly South and Southeast Asia Share of land in Bangladesh affected by salinization 
nearly quadrupled since 1990—from 9 to 34 percent In four villages in Uttar 

Pradesh, India, salinization and waterlogging reduced nee yield by 61 percent and 
wheat yield by 68 percent over 10 years 

Off-farm expenses 
(air pollution, road 
damage, water pollution, 
desertification) 

For 200 major dams worldwide, buildup of soil—sedimentation—costs $4 billion a 
year in reduced irrigation and hydropower and in additional maintenance Sand¬ 
storms from Inner Mongolia darken the air in Beijing and 20 other major cities in 
northern China, while dust storms from Africa blamed for spreading a soil-borne 
fungus to Caribbean coral reefs U S public benefits from erosion reduction, including 
higher farm productivity, reduced cleanup costs, and higher qualify of water bodies, 
conservatively estimated at $1 4 billion a year 

Source See endnote 13 
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Forest Loss Unchecked 


Janet N Ahamovitz 


In 2001, the U N Food and Agriculture 
Organization (FAO) completed its latest Global 
Forest Resources Assessment and reported that 
during the 1990s “the world’s natural forests 
continued to be converted to other land uses at 
a very high rate FAO estimated that at least 
4 2 percent of the forest cover that stood in 
1990 was gone by the end of the decade ^ 

FAO found that 161 million hectares of nat¬ 
ural forest were lost during the decade, and 
152 million hectares of the loss occurred in the 
tropics ^ Only a small amont of natural forest 
loss was offset by regrowth—just 36 million 
hectares during the decade Only 10 million 
hectares of that growth was in the tropics ^ 
About half the Earth’s ongmal forest cover is 
gone, and another 30 percent has been degrad¬ 
ed or fragmented, according to reliable esti¬ 
mates by the World Resources Institute ^ 

During the last decade, the vast majority of 
the total forest cover loss—that is, loss of natur¬ 
al forests offset by regrowth or expanded plan¬ 
tation cover—reported by FAO occurred in just 
eight countnes Brazil, China, 

Links, pp 70, Indonesia, Sudan, Zambia, Mexico, 
108 the Democratic Republic of Congo, 

and Myanmar (formerly Burma) ^ 
The forest cover of these eight together declined 
by 89 2 million hectares ® Brazil alone lost 23 1 
million hectares, China 18 1 million hectares, 
and Indonesia 13 1 million hectares ^ 

In 2000, the world’s forest cover stood at 
3,869 million hectares, about 95 percent of 
which was natural forest and the rest plantation 
forest Ten countnes contain two thirds of the 
world’s total forest cover the Russian Federa¬ 
tion, Brazil, Canada, the United States, China, 
Australia, the Democratic Republic of Congo, 
Indonesia, Angola, and Peru In terms of just 
natural forest. South Amenca holds 24 percent 
of the total, the Russian Federation has 23 per¬ 
cent, and Afnca, 17 percent (See Table 1 ) 
Today, 57 percent of the world’s forests are 
tropical, 33 percent are boreal, 11 percent tem¬ 
perate, and 9 percent subtropical Most tropi¬ 
cal moist forests are in South Amenca (58 
percent), while 24 percent are in Africa, and 17 
percent in Asia Africa holds the largest share 


of tropical and subtropical dry lorest (36 per¬ 
cent), while South Amenca holds 30 percent of 
this forest type, and Asia has 21 percent 

Tree plantations expanded by 31 million 
hectares during the decade—and half of that 
came at the expense of natuial forests that were 
removed to make way for the plantations As 
of 2000, there were 187 million hectares of tree 
plantations The lion’s share—some 62 per¬ 
cent—IS found in Asia, with China and India in 
the lead Plantations now account for 21 per¬ 
cent of Asia’s forest cover At least half (48 
percent) of the world’s plantations are for 
industrial uses like lumber and papei “ Over a 
quarter (26 percent) arc for fuel or to protect 
soil and water(The purpose of the remainder 
was not recorded )^^ 

Many nations lost a high portion of their 
forests during the last decade Eighteen nations 
lost 20 percent or more of their forest cover, 
while another 16 lost 10-19 percent Most of 
the highest losses weie lecorded m Afiica 
Rwanda and Biiiundi each lost 19 peiceni, and 
Cote d’fvoiie, Sieiia 1 cone, and Nigci each lost 
about a third Anolhei troubled African 
nation, Liberia, recoided a 20-peiccnt loss, 
although recent reports exposing widespread 
illegal logging may mean that this figure is 
low^^ El Salvador, Nicaragua, and Belize each 
lost between a quarter and a third of their for¬ 
est cover during the 1990s, while Guatemala 
lost about 17 percent (Some of the conse¬ 
quences of high deforestation were seen when 
Hurricane Mitch devastated Central Amenca in 
1998 High-loss nations in Asia include 
Nepal, Sri Lanka, Pakistan, Myanmar, the 
Philippines, Indonesia, and Malaysia 

In order to manage forests moic sustainably, 
lorest monitoring must be improved, along 
with the way that official forest data are report¬ 
ed The FAO defines “deforestation” as a per¬ 
manent conversion of forest to other uses 
(such as agriculture) or a long-term (10 or 
more years) reduction of canopy cover to less 
than 10 percent Thus, a forest can be denud¬ 
ed or highly fragmented for nine years and still 
be counted as forest This highlights the differ¬ 
ence between the official definition of defor- 
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Table 1: Natural and Plantation Forest Area, by Region, 2000 


share of World's 


Region 

Total Land 
Area 

Natural Forest 
Area 

Natural Forest 
Area 

Plantation 

Area 

Share of World's 
Plantation Area 


(million 

hectares) 

(percent) 

(million hectares) 

[percent) 

Africa 

2,978 

642 

17 

8 

4 

Asia 

3,085 

432 

12 

116 

62 

Oceania 

849 

194 

5 

3 

2 

Europe 

Russian 

571 

173 

5 

14 

7 

Federation' 

North and Central 

1,689 

834 

23 

17 

9 

America 

2,137 

532 

14 

18 

10 

South America 

1,755 

875 

24 

10 

6 

World 

13,064 

3,682 

100 

187 

100 


’Induded within Europe in original FAO data 

Source U N Food and Agriculture Organization, Stale of the World's Forests 2001 (Rome 2001), pp 37, 41, 152 


estation and a mnro commonly unclcriiiood use 
of the term The inclusion ol plantations in 
estimates ol global loicst covci (even when 
those plantations replaced natural forest) can 
also lead to a distorted understanding of forest 
trends For its latest forest resources assess¬ 
ment, FAO revised many of the methodologies 
and definitions used, and thus cautions that 
the latest numbers cannot be compared with 
those from earlier assessments 

Better monitoring of the forests through use 
of satellite data and on-the-ground monitoring 
is also needed As FAO itself reveals, there are 
significant problems in the quality and compa¬ 
rability of the data it collects from individual 
countries The lack of on-the-ground forest 
inventories and scanty satellite monitoring are 
major barriers Three quarters of developing 
countries have either never carried out a forest 
inventory or have done only one, making accu¬ 
rate assessments of changes over time nearly 
impossible Forest management and monitor¬ 
ing are chronically understaffed and under¬ 
funded in many nations 

Independent monitoring groups play an 
iniportant role m identifying forest conditions 
and assessing the veracity of official data For 


example. Global Forest Watch (GFW) and its 
network of in-country partner organizations 
have undertaken m-depth studies of several 
countries, including Canada, Cameroon, 

Gabon, Indonesia, and Russia Forest Watch 
Indonesia and GFW reported m 2002 that 
Indonesia lost 40 percent of its forests since 
1950, and in the last 20 years the rate of loss 
has doubled to about 2 million hectares per 
year Other groups, mcluding Global Witness, 
Greenpeace, Telepak, and the Environmental 
Investigation Agency, are also tracking illegal 
forest destruction 

In 2001 the U N Environment Programme 
(UNEP), in collaboration with NASA and the 
U S Geological Survey, produced an assess¬ 
ment of the world’s remaining closed forests, 
which It defined as virgin, old growth, or natu¬ 
rally regenerated forests with a canopy density 
of greater than 40 percent It reported that m 
1995 this category covered about 2 87 billion 
hectares Together, Russia, Canada, and Brazil 
had 49 percent of this total UNEP noted that 
about half of the remaining closed forests are 
“more or less intact,” but echoed the assess¬ 
ment of many that “the remaining forests [are] 
very fragmented and under high pressure 
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Freshwater Species at Increasing Risk Sandra Pastel 


Species that depend on rivers, lakes, wetlands, 
and other freshwater environments lor a major 
portion of their lifecycle aic being imperiled 
and extinguished at an alarming pace The 
principal culprit is the destiuclion of Ireshwa- 
tei habitats by dams, river diversions, and pol¬ 
lution, along with the introduction of 
non-native species Because communities ol 
freshwater species perform valuable ecological 
services—filtering and cleansing watci sup¬ 
plies, mitigating floods and droughts, and 
delivering nutrients to the sea, for example— 
stepped-up efforts to stem the tide ol biological 
decline are needed urgently 

A comprehensive global assessment of liesh- 
water biodiversity is not possible because ol 
the lack of data lor most countries But 

. ,, reseaichers estimate that at least 20 
Link p 24 percent of the world’s 10,000 fresh¬ 
water fish species are now endan¬ 
gered, arc threatened with cxtinciion, or have 
already gone extinct ' A signilicant bui 
unkiKiwn share ol mussels, amphibians, aquat¬ 
ic insects, and oihei species that depend on 
flesh water are also at iisk Many species may 
be lost even before they arc iouiicl or named 
indeed, scientists have been dcsciibing about 
300 new freshwater species each ycai ’ 

In North America, at least 123 species ol 
freshwater fish, mollusks, crayfish, and 
amphibians have become extinct since 1900 ^ 
Biologists Anthony Ricciardi and Joseph 
Rasmussen estimate that in recent decades 
North American freshwater animal species have 
been extinguished at an average rate of hall a 
percent per decade They project, moreover, 
that this will increase in the near future to 3 7 
percent a decade—about five times greater than 
the projected extinction rate lor North 
American terrestrial animal species ^ In fact, 
the lelative rale ol loss ol North American 
freshwater species is comparable to that of 
species m tiopical rainforests ^ 

The United States stands out as a global 
center ol freshwater biodiversity The nation 
ranks first m the world in the number of 
known species of freshwater mussels, snails, 
and salamanders, as well as three important 


insect groups—caddisllies, maytlies, and stone- 
flies ' LJ S waters aic home to 300 species of 
freshwatci mussels—29 percini ol those 
known woildvvide—and neaily tv\icc as many 
as live m Luropc, Aliica, India, and China 
combined “ With apjnoMinatelv BOO species of 
lieshwater fish, the United Stales ranks seventh 
in heshwatei lish diversity globally but has by 
lai the most divcist assemblage ol lishesof any 
lempeiate counti> 

In the most lomprchensivc survey to date of 
the consctvaiion status of U S plant and ani¬ 
mal species, researeheis with I he Nature 
Conseivancy and the Association loi 
Biodiversity Inloimaiion found that ol 14 
ma)or groups ol oiganisins, the 5 with the 
greatest share ol species at iisk weic all animals 
that depend on lieshwater systems loi all or 
pait ol their lifecycle (Sec Table 1 ) An 
astonishing 09 peieint ol U S lushwatei mus¬ 
sels are to some degice at iisk oliMinciion or 
aie alieacly exiinet —eoinpaied w'lth IT peiceni 
ol floweiing pl.inis, Id [leieiiii ol inaiiimals, 
and 14 peiceiil ol buds " 

Although noeompaiabk suiveys exist loi 
most ol the test ol the woilel, the piognosis lor 
frcshwatei hic is not good Swedish scientists 
Mats Dynesius and C hi islet Nilsson have 
lound that 77 peicent ol the 139 largest river 
systems in the United Stales, C anada, Europe, 
and the former Soviet Union—essentially the 
northern third ol the win Id—arc moderately to 
strongly altered by dams, reservoirs, diversions, 
and irrigation projects Worldwide, the num¬ 
ber of large dams (those at least 15 meters 
high) stood at 5,000 in 1950, and three quar¬ 
ters ol these were in Neirih Ameiica, r.uiope, 
and other industrial legions ' ^ By 2000, there 
were more than 45,000 laige dams and they 
were spiead among more than 140 countries 

Most new dam construction and major river 
diversions aie occuning in developing coun¬ 
tries as they strive to increase irrigation, water 
supplies, and hydroelectric power, much as 
industrial countries did before them 
Consequently, the rich diversity of freshwater 
life in tropical Asia, Africa, and Latin America 
will come under increasing pressure The 
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"lable 1 Risk Status of U.S Animal Species 

iclent on 

Freshvvalci Ecosystems 

share that is Extinct, 


Total Number 

Critically Imperiled, 

Animal Group 

of Species 

Imperiled, or Vulnerable 



(percent) 

Freshwater Mussels 

292 

69 

Crayfishes 

322 

51 

Stoneflies 

606 

43 

Freshwater Fishes 

799 

37 

Amphibians 

231 

36 


Source See endnote 10 


Amazon basin alone harbors more than 2,000 
species of freshwater fish—about one in five of 
those known worldwide—and scientists esti¬ 
mate that 90 percent aic lound nowheie else 
With moie than 70 dams planned for Biazils 
Amazonian region alone, a good poition of 
these species are liktly to he threatened 

Asia also has a diverse an ay of fieshwater 
species coming under mcieasing ihieat horn 
habitat destruction Indonesia has at least 
1,200 freshwater fish species, China more than 
700, and Thailand more than 500 Asian 
rivers are home to three of the world’s five 
species of true river dolphins—those that never 
enter the sea—and all three are endangered 
Tropical Asia also harbors the world’s richest 
assemblage of freshwater turtles, as well as 8 of 
the world’s 23 crocodilian species All 8 are 
now endangered 

The ecology of Asian rivers is driven largely 
by the monsoons, which create high and low 
river flows at fairly predictable times of the 
year The organisms that inhabit these rivers 
have adapted and keyed their lifecycles to this 
flow pattern over time Dams not only block 
many of them from migrating up or down 
river, they smooth out the flow of rivers, there¬ 
by eliminating habitats and environmental cues 
that various species need to complete their life- 
cycles They also disconnect rivers from their 
floodplains, which many species rely on for 
breeding and feeding 


Combined with pollution, 
watershed degradation, and the 
introduction of non-native species, 
additional dam construction will 
place a greatei proportion of Asian 
freshwater species at risk In 
Southeast Asia, the Mekong 
Commission has identified a 
dozen sites for dams on the 
Mekong River in Laos, Thailand, 
and Cambodia Dam construc¬ 
tion continues in China, which 
already has nearly half of the 
world’s large dams 

Finally, the algae, fungi, worms, 
and other species that live in 
freshwater environments are also at risk from 
the alteration of aquatic habitats Globally, 
more than 100,000 species of invertebrates are 
estimated to live in freshwater sediments, along 
with 10,000 species of algae and moie than 
20,000 species of protozoa and bacteria 
These tiny sediment-dwellers help maintain 
water quality, decompose organic matter, pro¬ 
duce food for animals higher m the food chain, 
and perform other critical functions Scientists 
have found them to be very sensitive to 
changes m water levels, flow magnitudes, and 
other hydrologic alterations 

Protecting the valuable ecosystem services 
upon which society depends requires conserv¬ 
ing the unique assemblages of species that per¬ 
form this work This, in turn, requires building 
habitat protection into the management and 
use of rivers A guiding principle now gaming 
ground is that of a freshwater “reserve”—the 
notion that ecosystems should be allocated 
the quantity, quality, and timing of freshwater 
flows needed to maintain their health and 
functioning South Africa is pioneering the 
implementation of this principle following 
passage m 1998 of a new water act that calls 
for the establishment of ecological reserves 
for its rivers 
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Transboundary Parks Become Popular Ltsa Mastny 


In recent years, “transboundary parks” have 
become an important tool for conserving the 
planet’s biodiversity and promoting regional 
stability These parks are formed when neigh¬ 
boring countries agree to link and jointly man¬ 
age national parks, wildlife reserves, or other 
protected areas that arc adiacent but he on 
opposite sides of a shared bordei' 

The earliest effort to unify two adjoining 
parks dates to after World War I, when the 1925 
Cracow Protocol called lor the cre- 
Links pp, 94, national parks along 

] 04 the then-disputed Czech-Polish bor¬ 

der^ Today, transboundary parks— 
also known as peace parks—are lound on six 
continents, from South America to Asia 
In some cases, the level of cooperation 
between neighbors is highly formal m 1932, 
when the United Stales and Canada created 
North America’s first transboundary paik, the 
Wdterton-Glacier International Peace Park, 
they signed an international treaty' Poland 
and Belarus, in contrast, have yet to loige 
diplomatic tics between ihcir neighboring 
parks—Bialowieza and Bclovezhskaya 
Pushcha—although they cooperate scieniilical- 
ly by exchanging plants and wildlilc And 
India and Bhutan coordinate only anii-poach- 
mg efforts in their adjacent Manas parks ’ 
Opportunities lor cross-border conservation 
are growing as countries designate new protect¬ 
ed areas along their boundaries ^ Researcher 
Dorothy Zbicz estimates that in 1988, in only 
59 sites worldwide did adjoining protected 
areas lay on opposite sides of a national bordei ^ 
By 2001, the figure had nearly tripled, to 169 
sites ® Some degree of transboundary coopera¬ 
tion already occurs at many ol these locations, 
though typically at the lowest levels 
The sues straddle about a third of the 
world’s more than 300 international boundaries 
and are distributed among 113 different coun¬ 
tries The majority of the sites span just two 
countries, but as many as 31 cover three 
nations '' Most are located in Europe (See 
Table 1 ) Altogether, these transboundary areas 
account for more than 10 percent of the cur¬ 
rently protected land area worldwide 


In addition to the 169 sites, there are at least 
as many bolder locations where adjoining pro¬ 
tected areas do not yet exist hut could be estab¬ 
lished—creating hundicds ol opportunities for 
lutuie cioss-boidti lonseivation These 
include places wheie a park oi useivc is lound 
on only one side ol the boidci, oi on neither 
side, but wheie piotection is still viable ’’ 

By establishing tiansboundary jiarks, con- 
seivatiunists hope to lecoiincct single ecosys¬ 
tems that have been aitiliciallv severed by 
political boundaiies By one estimate, more 
than hall ol all mtcinational boideis were 
drawn up arbitralily by jUst six colonial jxiw- 
ers, typically as an outcome ol wai or political 
compiomise Many ol these bordeis bisect 
continuous deserts, forests, and watersheds, 
greatly increasing the political challenge of 
managing these areas (1 he habitat of Alnca’s 
eiulangciccl mountain goiilla, lor instance, is m 
a war-loin legion shaieel by Rwanda, Uganda, 
and the Deinocialic Republic ol C ongo 
Because ol then laigc size, tiansboundaiy 
paiks may he inoie e lie e live than national 
paiks at sieininiiig species eMiiietions and pio- 
tecting valuable eeological piocesses 1 or 
instance, they may be beltei able to support a 
more diverse gene poeil lot an animal or plant 
population, Ol to encompass the range required 
lor large mammals like elephant in buffalo 
Transboundary parks can also serve as impor¬ 
tant wilclhle coiriclors, recreating ancient 
migration paths on land or water-' 

There arc administrative benelits as well 
Often, park olhcials do not communicate or 
coordinate activities with their cross-border 
counterpaits, though they may lace similar 
challenges By collaborating, paiks tan maxi¬ 
mize eihciencies ol scale anti avoid duplica¬ 
tion—sharing the costs loi research, education, 
training, or equipment, lor instance, or jointly 
combating illegal logging or wilcllires 

The very process ol linking protected areas 
can foster dialogue among long-distrustful 
neighbors By one estimate, more than half of 
all countries share borders that are ill defined 
and contested By collaborating through 
“peace parks,” governments can boost regional 
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security and build understanding and reconcili¬ 
ation among communities and institutions 
Arthur H Westing, an expert on trans¬ 
boundary conscivation, argues that peace parks 
can boost political security m ihicc general 
ways by leinforcing lelations among Iriendly 
neighbors, by easing tensions among spairing 
neighbors, or by lacihtaiing leunilication ol 
divided countries, such as the two Koreas 
Already, provisions loi peace parks have been 
incorporated into the treaty resolving the 1998 
territorial dispute between Pent and Ecuador, 
and are also being used in negotiations 
between Israel and Us neighbors 

The creation oi transbounclary paths can 
also boost the welfare ol local people living in 
border areas, provided they are active partici¬ 
pants in any revenue-generating activities 
Communities living m and around southern 


Africa’s newly created peace parks, for instance, 
hope to capitalize on )omt tourism activities 
Participating regions can also benefit from the 
cooperative management of shared resources, 
such as watersheds or fisheries 

But transboundary conservation still faces 
many obstacles Neighboring countries may 
share similar ecosystems, yet they often have 
t[uitc different cultural and political values, 
loims of governance, and levels of stability 
Their adjacent parks may vary in infrastructure 
and in some more localized problems And 
the cost of unifying parks can be high funds 
may be needed for land purchases or leases, 
lemoval of fencing, staff, counter poaching, 
wildlife remtroductions, or community devel¬ 
opment projects In most cases, however, the 
benefits of transboundary parks to nature and 
society will outweigh these costs 


Table 1: SeleGted Opportunities for Transbounclary Conservation, by Region 


Europe (64 sites with ad|oininq protected areas) 

At least 50 formal transboundary parks exist, many of which straddle the former Iron Curtain In February 2000, 
Albania, Greece, and Macedonia created southeastern Europe's first transboundary park, the shared Prespa Park 
wetland area 

Africa (36 sites) 

The continent's first peace park, the Kgalagadi Transfrontier Park shared by South Africa and Botswana, opened in 
May 2000 Four subsequent parks also span South Africa and its neighbors Efforts to link mountain gorilla 
reserves in Uganda, Rwanda, and Democratic Republic of Congo remain impeded by ongoing conflict 

Asia (30 sites) 

In September 1998, Russia, China, Mongolia, and Kazakhstan announced cooperation in conserving the shared 
Altai Mountains area In May 1999, Nepal and India agreed to join several parks to create a single wildlife corri¬ 
dor South Korea supports formally protecting parts of Korea's largely pristine demilitarized zone, though North 
Korea does not 

Central and South America (29 sites ! 

The region's first transboundary park. La Amistad, was created in 1982 to promote peace between Costa Rica and 
Panama In 1988, Costa Rica and Nicaragua linked 51 different protected areas through their Si-A-Paz project A 
proposed Meso-American Biological Corridor could link existing protected areas in eight countries 

North America (10 sites) 

The region's first peace pork, Wdterton-Glacier, was established on the U S —Canadian border in 1932 In 1997, 
the United States and Mexico agreed to link adjoining parks in the Rio Grande valley Since 1990, Russia and 
the United States have considered creating a shared park bridging the Bering Strait, although the idea has faced 
political opposition 

Source See endnote 13 
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Semiconductors Have Hidden Costs Ann Hwang 


In 2001, there were 60 million transistors pro¬ 
duced for every man, woman, and child on 
Earth ‘ These tiny components are used to 
build semiconductor chips, the brains behind 
many electronic devices computers, ol course, 
but also cars, microwaves, cellular phones, 
vending machines, and even musical greeting 
cards By 2010, transistors will become even 
more pervasive, with 1 billion expected to be 
produced per person ^ 

The semiconductor industry has grown 
explosively in the past two decades In 1982, 
annual sales of semiconductor 
Links pp 82, chips totaled $14 billion ’ By 2000, 
84, 112 sales exceeded $200 billion 

Although the market contracted to 
an estimated $140 billion in 2001, the industry 
was showing signs of recovery in early 2002 ^ 
As semiconductor technology has advanced, 
chips have become smaller, cheaper, and more 
numerous In 1972, one megabyte of semicon¬ 
ductor memory cost $550,000, today, it costs 
only a lew clollais (Most haiicllicld peisonal 
oiganizeis now contain eight megabytes ol 
memory) The semiconducioi indusiiy has the 
capacity to produce 69 null ton wafers a year— 
each wafer holds anywhere Ironi a handltil to 
thousands of chips—with plants operating at 
64-80 percent of capacity m 2001 ^ 

The production ol these high-tech marvels 
requires the relatively low-tech ingredients of 
human labor and chemicals—lots of them 
Computer chips are created from silicon that 
has been refined, molded, cut, and polished 
(often with strong acids) into a thin wafer The 
electronic circuits that carry out the chip’s 
functions are etched into the wafer’s surface in 
a process akin to stenciling one set of chemi¬ 
cals IS applied to mask parts of the surface, 
another to etch the exposed surface, and a 
third to remove the first set 

The semiconductor industry is one of the 
most chemically intensive ever known “ A sin¬ 
gle plant may use 500-1,000 chemicals 
Manufacturing each silicon wafer not only 
requires tremendous amounts of chemical 
ingredients, it generates huge volumes of 
chemical waste (See Table 1) Santa Clara 


County, the biiihplace of the semiconductor 
industry, now contains nioic U S 
Enviionmcntal Pioiection Agency (EPA) 
Superfund (toxic waste) sites than any other 
county in the nation 

Workeis in the “clean looms” where chips 
are made handle these toxic chemicals every 
clay Clean looms keep dust and oihei particles 
Irom spoiling the delicate silicon wafcis, but 
aie not necessarily clean lot workers (In the 
United Stales, the semiconductor industry 
employed 284,000 people in 1999, aiound the 
world, the work force may exceed 1 million )^' 
Women woiking in these rooms who handled 
reagents containing glycol ctheis were found to 
have a 40-perccnt increase in their miscarriage 
rale compaied with women without clean room 
exposure Although semiconducioi manufac¬ 
turers have since phased out glycol ethers, little 
research has been done on the other chemicals 
that clean room woikeis aic exposed to 

lo keep up in this last-paced mdustry, com¬ 
panies may aliet then manulai tilling pioccss 
without stuclvmg the long-tciin health and 
ciiviionmental ellects ol the new chemicals or 
processes Anothci challenge lor occupational 
health icscarclieis and providcis is that work¬ 
eis aie exposed to mixtures of chemicals, and 
lelaiively little is known about whether expo¬ 
sures to mixiLiics rather than single chemicals 
can have unexpected health effects 

Efforts lo fill some of these data gaps have 
at times met with reluctance, if not outright 
resistance, from the semiconductor industry In 
1998, the CPA funded and the California 
Department of Health Services agreed lo con¬ 
duct a study of cancel and biith defect rates 
among the states semiconductor workers 
Despite the state’s promise ol confidentiality for 
workers and companies, the industry withdrew 
from the project at the last minute Intel 
spokesman Tim Mohin famously declared, “To 
participate in a project like this would be like 
giving discovery to plaintiffs 1 might as well 
take a gun and shoot myself 

The threat of litigation is real IBM and 
National Semiconductor are facing lawsuits in 
California, New York, and Scotland The 
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Semiconductors Have Hidden Costs 


Table 1; Resources Required and Waste Produced Per 
Six-Inch Semiconductor Wafer 


Resources Required Waste Produced 

90 cubic meters of bulk gases 11 kilograms of sodium hydroxide 

0 6 cubic meters of hazardous gases 11,000 liters of waste water 
8,600 liters of water 3 kilograms of hazardous waste 

9 kilograms of chemicals 
285 kilowatt-hours of electricity 

Note Updated estimates unavailable Plant and company data suggest improved recycling 
and decreased releases, but industry wide efficiency could not be ascertained 
Source Gordon Larabee, Texas Instruments, 1993, at <www svtc org/hightech_prod/ 
larachart htm>, viewed 30 September 2001 


plaintiffs allege that years ol exposure to toxic 
chemicals caused cancer and birth delects In 
January 2001, IBM settled out oi court lor an 
undisclosed amouni with l5-ycar-old Zachaiy 
Rufling, who was boin with multiple birth 
delects Both ol his paicnts had woiked at an 
IBM plant in New Yoih in the 1080s 

Even at the end ol their hie cycle, semicon¬ 
ductors continue to pose environmental chal¬ 
lenges Businesses and consumers now 
generate an almost continual turnover ol elec¬ 
tronic products In some Ameiican businesses, 
the rule ol thumb has been “one computer per 
user per year ” The short lile span and 
increased number of these products are fueling 
a growing waste crisis Approximately 6 mil¬ 
lion tons of electronic waste were produced m 
the European Union in 1998 This volume is 
expected to increase by at least 3-5 percent a 
year, or three times faster than the waste 
stream as a whole In the United States, more 
than 2 9 million tons of e-waste ended up m 
landfills in 1997, with the amount predicted to 
increase fourfold m the next few years But 
worse IS yet to come at least 315 million com¬ 
puters m the United States are predicted to 
become obsolete by 2004 

Increased recycling is part of the solution 
The National Safety Council estimates that in 
the United States m 1999, only 11 percent of 
discarded computers were recycled In 2001, 
both IBM and Hewlett Packard announced U S 


recycling programs, which 
charge the consumer 
approximately $30 per 
computer In April, faced 
with landfills rapidly reach¬ 
ing capacity, the Japanese 
government enacted an 
Appliance Recycling Law 
requiring consumers to pay 
manufacturers a fee to 
recycle discarded appli¬ 
ances The law covers 
televisions, air condition¬ 
ers, washing machines, and 
refngerators, with comput¬ 
ers to be added in the 
future And in June, the European Council 
approved a directive requiring manufacturers 
of electronic equipment to pay for the recycling 
of their products (The European Parliament 
musi now approve the directive before member 
countries turn it into law) A number of 
Euiopean countries already have mandatory 
take-back programs Depending on the country, 
costs are boine by consumers, municipalities, 
or manufacturers 

Bridging production and disposal through 
take-back programs may spur manufacturers to 
design products for easier disposal Currently, 
one obstacle to disposal is the high toxic load 
of many products A computer monitor, for 
example, contains 1 8-3 6 kilograms of lead, a 
heavy metal that damages the nervous system 
and poisons blood cell development 
Monitors already account for nearly 40 percent 
of the lead in U S landfills Cadmium, found 
in computer battenes, is recognized to increase 
the risk of cancer, damage the developing fetus, 
and harm the reproductive system Flat panel 
screens contain mercury, which can form 
organic compounds that damage the develop¬ 
ing nervous system The logic is straightfor¬ 
ward putting fewer toxic chemicals into 
electronic products will mean less hazardous 
waste to throw away later 
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loxic Waste Largely Unseen MnepiattMcCim 


Some 300-500 million tons of hazardous waste 
were generated worldwide each year during the 
past decade ^ This amounts to roughly 50-83 
kilograms per person in 1999 alone—and there 
IS no end m sight ^ 

Under the 1989 Basel Convention on the 
Control of Transboundary Movements of 
Hazardous Wastes and Their Disposal, wastes 
are classified as hazardous if they 
Links pp 82, exhibit one or more hazardous 
84, 110, 114 characteristics and appear on a list 
of waste streams or if they contain 
specified hazardous constituents, such as 
asbestos, heavy metals, and several other chem¬ 
icals ^ (See Table 1 ) Many industries create 
hazardous waste, including medical tare, min¬ 
ing, petrochemicals, and pesticides and plastics 
manufacturing 

Industnal countries create more than 80 per¬ 
cent of the world’s hazardous waste ^ The United 
Stales IS the largest producer, accounting for an 
estimated 260 million tons in 1997, intludmg 
heavy metals, solvents, and loxit sludge ” By 
comparison, 39 countries that have ratilied the 
Basel Convention reported generating 252 mil¬ 
lion tons of hazardous and other possibly dan¬ 
gerous wastes m 1998 ^ Russia and Uzbekistan 
accounted for half of this total 

Of the few countries that have filed more 
recent data with the Basel Convention secre¬ 
tariat, several reported increases in 1999 ® 

China claimed a 2 6-percent increase m haz¬ 
ardous waste generation from 1998 to 1999, 
while the United Kingdom posted 20-percent 
growth during this time ^ 

Yet these self-reported data are an incom¬ 
plete measure of the problem because fewer 
than one third of the 149 countries that have 
ratified the Basel Convention actually filed a 
national report with the secretariat in 1998, 
and many countries admit the data m these 
reports are unreliable 

While hazardous waste generation continues 
with no signs of slowing, the global waste 
equation has grown more complex in response 
to the Basel Convention The treaty aims to 
reduce cross-border movements of hazardous 
wastes while minimizing their generation, to 


promote disposal close to site of origin, and to 
prohibit trade with countries that lack the 
capacity to manage wastes m an environmen¬ 
tally sound mannei '' In 1995, a group of 
developing countries and the lluropean Union 
passed an amendment to the convention to 
prohibit the export of wastes from industrial to 
nonindustnal countnes 

This amendment is not yet legally binding 
(35 more ratilications arc needed for it to enter 
into force), but most countries abide by its pro¬ 
hibition voluniaiily The United States is a 
notable exception U S officials have argued 
that the Basel ban may prevent some legitimate 
recycling activities and could inhibit trade 
(The United States signed the Basel Convention 
Itself m 1989 but has not yet ratified it 

In addition to the global ban on exports, 
many countries have passed national laws and 
acceded to regional agieements to piohibit 
imports of hazaidoiis wastes Regional bans 
in Aliica and 1 atin Ameiica, lor example, now 
foibid importing asbestos, iimegisicrcd pesti¬ 
cides, and other hazaiclous pioclucts As a 
lesLilt of these legal agreements, actual and 
attempted waste tiansleis between industrial 
and developing countries have declined signifi¬ 
cantly in recent years 

Today, about 10 percent of all hazardous 
waste IS moved across an international border, 
mostly among industrial nations The prima¬ 
ry exporters are Australia, Germany, the 
Netherlands, the United Kingdom, and the 
United States 

Canada has recently become a dumping 
ground for toxic waste in Ninth America, owing 
to Its less restrictive regulations Between 
1993 and 1999, imports ol hazardous waste to 
Canada from the United States and Mexico 
jumped 400 percent In fact, in 1999 Canada 
accepted more than twice as much hazardous 
waste from the United States as Mexico did 

While hazardous waste transfers among rich 
nations continue largely unrestrained, waste 
shipments between developing countries are a 
growing concern Illegal trade is also ongoing 
and difficult to stop 

The pressures that contributed to all this 
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Toxic Waste Largely Unseen 


Table 1: Hazardous and Nonhazardous Waste in the Basel 


LisF 


Examples 


Annex VIII of the Basel Convention— 
characterized as hazardous 


Annex IX of the Basel Convention— 
not characterized as hazardous 
unless they contain hazardous materials 


Working list of wastes awaiting 
classification 


Metal wastes and waste consisting of alloys of arsenic, cadmium, 
lead, and mercury 

Waste lead-acid batteries, whole or crushed 
Waste electrical and electronic assemblies or scrap 
Waste asbestos 

Iron and steel scrap 

Metal-bearing wastes arising from the melting, smelting, and 
refining of metals 

Other ceramic, solid plastic, paper, rubber, and textile wastes 

Polyvinyl chloride (PVC) waste 
PVC-coated cables 

Residues from industrial waste disposal operations 


Source UNEP, Report of the Fourth Meeting of the Conference of the Parties to the Basef Convention [Geneva 18 March 1998) 


trade in the first place—increasing volumes ol 
waste, higher disposal costs in industrial coun¬ 
tries, and different national waste control stan¬ 
dards—have increased since the mid-1990s 
Without elloiis to reduce the overall quantities 
of waste, progress achieved during the first 
decade of the Basel Convention could be 
undermined quickly 

Because the treaty controls waste intended 
for final disposal but not for recovery or recy¬ 
cling, countries now prefer to label waste ship¬ 
ments for recycling In 1998, an estimated 11 
percent of exported wastes was burned, land¬ 
filled, or otherwise disposed of—while the 
other 89 percent was recycled While this 
sounds like a preferable environmental option, 
many recycling and recovery operations are 
seen as a pretext tor sending hazardous materi¬ 
als to countries for use m energy production, 
road building, construction, fertilizer manufac¬ 
turing, and substandard and hazardous recy¬ 
cling operations Such uses expose greater 
numbers of people to health ns^ and spread 
the contamination 

Another form of toxic transfer is the reloca¬ 
tion of industries and technologies that gener¬ 
ate hazardous materials from industrial to 
developing countries For example, the global 
shipbreakmg industry has recently shifted its 


locus fiom mdustnal countries to Asia 
Shipbreaking involves dismantling vessels cont¬ 
aminated with explosive gases, asbestos, PCBs, 
and other toxins Most of the world’s ship- 
breaking IS now done by migrant workers m 
Asia, with little or no health protections 
People who live near toxic waste dumps 
have reported increased vulnerability to certain 
cancers, birth defects, and low birth weight 
Babies whose mothers lived within three kilo¬ 
meters of a landfill were found to have a 33- 
percent higher risk of congenital birth defects 
than babies living three to seven kilometers 
away, based on European data One study 
concluded that living near a hazardous landfill 
poses the same nsk of having a baby with low 
birth weight as smoking during pregnancy 
Despite the growing number of countnes 
that have ratified the Basel Convention and its 
amendment and the global crackdown on trade 
between nch and poor countries, new haz¬ 
ardous waste continues to be produced at the 
rate of about a million tons per day and is 
transferred m many forms, largely unmoni- 
tored Only by incorporating cleaner tech¬ 
nologies and safer products can societies 
prevent the creation, use, and proliferation of 
hazardous matenals and address the underlying 
causes of the ever-growing waste crisis 
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Rio Treaties Post Some Success Jessica Dodson 


The Rio Earth Summit m 1992 sharpened the 
world’s focus on environmental issues, bringing 
them to the front of global consciousness to an 
unprecedented degree The World Summit on 
Sustainable Development m Johannesburg in 
September 2002 will surely remind the woild 
ol the promises made m Rio and the successes 
It can claim Since 1992, six major multilateral 
treaties have been adopted, while oldei agree¬ 
ments have been strengthened and refined by 
the addition of protocols and amendments ' 

(See Table 1 ) 

The six multilateral treaties, the so-called 
Rio Conventions, represent important advances 
in international environmental law^ Despite a 
broad global consensus that envi- 
Links ronmental issues are a priority, 

pp 112,126 many countries arc reluctant to 
sign such treaties, particularly 
those requiring substantive changes in social 
or economic behavioi ^ As lesuli, in the 
post-Rio era, treaty dralteis have incieasingly 
used incentives in order to entice countiies to 
take part 

Since Rio, industrial nations luve geneially 
acknowledged a special lesponsibihiy loi envi¬ 
ronmental degradation, and to secure the par¬ 
ticipation of developing countries in 
environmental treaties, they have agreed to 
finance part of any implementation costs But 
industrial countries also often need incentives 
to ]om treaties For instance, both Japan and 
Russia were offered a range of concessions m 
order to elicit their approval of a refined ver¬ 
sion of the Kyoto Protocol at Marrakech in 
November 2001 ^ 

Along with incentives, environmental 
treaties now regularly include sanctions and 
penalties m order to enforce compliance Trade 
sanctions, used against states not abiding by 
then commitments in regimes such as the 
Montreal Protocol on the ozone layer and the 
Convention on International Trade in 
Endangered Species (CITES), remain an impor¬ 
tant enforcement tool Such measures are often 
a source of contention, as stales balk at being 
held accountable for violations 

There is also a potential for conflict between 


global free trade i tiles and the growing body of 
environmental law Woild Trade Organization 
(WTO) trade lules forbid lesinction ol the free 
ciiculation ol goods, inthiding goods whose 
production aggiavates cnviionmental damage 
As treaties continue to include tiadc-restiiction 
clauses, the iisk ol violating WIO free trade 
rules grows 

While enviionmenial diplomacy has 
unquestionably giown moic sophisticated and 
prominent in the decade since Rio, have the 
new ticaties stemmed the tide ol enviionmental 
deterioration^ In some cases, the compromises 
made during treaty negotiations may render 
treaty piovisions too weak to adcliess problems 
adequately—a charge hequenily levied against 
the Kyoto Pioiocol ' 

In assessing outcomes, it should be noted 
that the more specific the obligation, the easier 
It IS to actually judge compliance and measure 
the tieaiy’s impact I bus adheicnce to the 
Montieal Piotocol, ( 111 S, oi the lieaty on 
jHisistenl oigamc pollutants is much easier to 
measuie than compliance with iieaties on hio- 
cliveisiiy or clcscililicalion, whcie obligations 
are btoader and means ol implementation not 
specified “ 1 he Montieal Ihoiocol has been 
lauded as particularly ellective in ieducing the 
incidence ol ozone-depleting substances, 
whereas phenomena such as the loss of bio¬ 
diversity and the trade in endangered wildlife 
have continued or accelerated despite treaties 
intended to reverse these trends 

Although results clearly vary from treaty to 
treaty, most have had at least some positive 
elfeci on the pioblem they adchess There 
remains ample room loi impiovcment, how¬ 
ever The prohleration ol environmental agree¬ 
ments represents an unquestionable stride 
forward, but it may also provide a false sense 
of security that enough is being done Treaty 
effectiveness must be assessed through the 
systematic collection of data and information 
This will help analyze weaknesses in the envi¬ 
ronmental regime, design more ellective 
treaties in the future, and pave the way for 
wider participation by eliminating the reticence 
fostered by uncertainty and denial 
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fiSISlis 1 Ihc Rio Conventions 


Convention on Bioloflical Diversity , 19 92 (182 parties) _ 

Provides brood guidelines for the conservation of biodiversity at the national levd and requires countries to formu¬ 
late national biodiversity strategies and file national reports Recognizes national sovereignly over biological 
resources and principle of Prior Informed Consent before resources may be transferred out of a country, stipulating 
that biodiversity use must be sustainable and resulting benefits must be equitably shared betv/een the source and 
receiving countries Subsequent Biosafety Protocol in 2000 (11 parties, requires 39 more to enter into force) pro¬ 
vides strong enunciation of the precautionary principle, allowing states to decline to import products that "may 
contain" genetically modified organisms 

U N Framework Convention on Cli mate Change, 1992 (186 parties) __ 

Richest and most industrialized countries agree to adopt policies to stabilize greenhouse gas emissions at 1990 lev¬ 
els by 2000 Treaty introduces innovative procedures for implementation such as an emissions trading system, the 
Clean Development Mechanism, and Joint Implementation of commitments Subsequent Kyoto Protocol in 1997 (47 
parties, requires at least 8 more, will enter into force when states representing 55 percent of 1990 carbon dioxide 
emissions have ratified) specifies 5 2-percent reduction in overall emissions from 1990 levels by 2012 and delin¬ 
eates other specifics of implementation procedures 

Cqnven^tion to Combat Desertification, 1994 (178 parti es) ____ 

Designed to facilitate regional efforts to counter desertification, creates a network of four regions ^Africa, Asia, 

Latin America and Caribbean, and Northern Mediterranean Each area can design and implement a plan tailored 
to local needs, but funding is primarily the responsibility of the afflicted states, with supplementary assistance from 
the donor community 

UN Agreement Relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish 
Stocks, 199 5 (31 partjesJ^______-_ 

Entered into force in late 2001, advocates a cooperative, precautionary approach to management and conserva¬ 
tion of relevant fish stocks Coastal states and those fishing in international waters must adopt notional measures to 
restore stocks to levels capable of producing maximum sustainable yields Includes provisions allowing parties to 
board and inspect vessels of other parties on the high seas in order to verify compliance Also encourages regional 
planning and information exchange, recognizes the needs of developing states and subsistence fishers, and con¬ 
tains provisions on pollution control, related ecosystems, and domestic monitoring and compliance 

Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in 
International Trade, 1 998 (1 8 parties, requires 32 more to enter into force) ____ 

Building on nonbinding procedures developed over 10 years, exporting states must receive explicit permission from 
importing states before shipments of 27 types of restricted substances may take place Safety and labeling require¬ 
ments specified for the handling of these substances States refusing shipments containing a chemical must halt 
domestic production of the substance, avoiding conflict with trade rules 

Stockholm Treaty on Persistent Organic Pollutants, 2000 (5 parties, requires 45 more to e nter into force)- 

Regulates the production and use of 12 persistent, toxic substances The 9 Annex A chemicals are slated for elimi¬ 
nation, while Annex B lists chemicals such as DDT that are sub|ect to restricted use Also mandates the identifica¬ 
tion and elimination of stockpiles, products, and wastes containing persistent organic pollutants 

Source See endnote 1 
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Foreign Aid Spending Falls 


Hilary French 


Ten years ago, the Rio Earth Summit attempted 
to bridge the interests of countries of the North 
and the South in forging a sustainable develop¬ 
ment path through what is sometimes called the 
Rio bargain The essence of this deal was that 
industrial and developing countnes would agree 
to implement the range of environmental provi¬ 
sions contained in Agenda 21 and other Rio 
documents, but that industrial countries would 
provide substantial financial resources to help 
others accomplish this ’ As the World Summit 
on Sustainable Development in Johannesburg 
approaches, frustration is running high in many 
quarters over a failure of industrial countries to 
uphold their end of this bargain 

Agenda 21, the lengthy action plan that 
emerged from the Rio conference, estimated 
that $125 billion m foreign aid 
Links pp 62, would be needed to put the plan 
90, 148 into practice, on top of substantial¬ 

ly stepped-up spending by naiional 
governments ^ This sum was widely viewed as 
unrealistic al the lime, as it amounted to twice 
the overall spending on ioieign aid ^ But not th¬ 
em governments nonetheless agreed to strive 
to meet it, in part by reaffirming the commit¬ 
ments of many donor countries to contribute 
0 7 percent of their gross national pioducl 
(GNP) annually to development assistance 
But in the decade since Rio, aid spending has 
declined substantially rather than increased 
According to Organisation for Economic Co¬ 
operation and Development figures, official 
development assistance amounted to $54 billion 
in 2000, down from $73 billion in 1992 (in 
2000 dollars) (See Table 1 ) Aid spending as a 
share ol donor nations’ GNPs also declined, 
from 0 33 percent to 0 22 percent 

Spending levels vary greatly by individual 
donor country In relative terms, Denmark leads 
the list, consistently contributing more than 1 
percent ol its GNP in aid, with the Netherlands, 
Sweden, and Norway following close behind 
The United States ranks as the least generous 
donor by this measure, spending just 0 1 per¬ 
cent of Its national income 

Several conditions are thought to have con¬ 
tributed to the decline in aid spending over the 


last decade, including ihc end of the cold war, 
large fiscal deficits in donoi couniries during 
the early to mid-1990s, and the growth of pri¬ 
vate capital flows into many parts ol the devel¬ 
oping world An additional lac lor has been 
growing skcplicisin iiom many quarters about 
the effectiveness ol development aid in combat¬ 
ing poverty and addressing other eiilical social 
and environmental challenges, paiiieularly in 
countries beset by coiruplum ’ 

Despite the shorieoinings ol many loreign 
aid programs, theie can be little doubt that the 
overall decline in aid spending ovei the last 
decade has made it more dillicult to liinel key 
environmental and social progiams adequately 
The Global Environment I aeilily (GEF) is a 
case m point GEE's mandate is to Imance the 
additional costs that developing countries incur 
in lesponding to global environmental prob¬ 
lems, ineluding elnnati change, ozone deple¬ 
tion, the loss ol biological elivetsily, the 
elcgiadation ol mteinaiional wateiways, and the 
spieael ol peisistint oigame |n)lluianis 

Piojeels Imaneeel by the til I have, among 
other things, helped 1 lliiopian laimers learn 
new ways to preseive gene lie diveisity in local 
agricultuie, eneouiaged a paiineiship between 
an environment group, a local government, and 
a cement plant to preserve the Dana Nature 
Reserve m Jordan, and helped thousanels of 
households, health climes, and schools m some 
20 countries to install solai powei systems ^ 
Over the last decade, the CiLE has committed 
$3 4 billion in grants to over 650 projects in 
150 countries, an average ol some $300 million 
per year” But laismg even this lelatively small 
sum from donor governments has pioveel to be 
a continuing challenge 

Like the GIJ, othei environmental institu¬ 
tions have also sulleied Irom scarce lunding 
Budgets ol the small ollices charged with 
administering critical environmental treaties 
such as the Montreal Protocol and the bio¬ 
logical diversity convention generally range 
from $1-10 million, and UNEP has struggled to 
maintain its annual budget ol roughly $100 mil¬ 
lion (In comparison, the U S Environmental 
Protection Agency had a budget of $7 8 billion 
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in 2001, while the U S military budget was over 
$311 billion and global military expenditures m 
2000 added up to more than $780 billion 
Programs aimed at reducing poverty and 
other pressing social problems are also starved 
for cash For instance, in 2001 U N Secretaiy- 
General Kofi Annan called on donor nations to 
contribute $7-10 billion a ycai to a global fund 
to finance prevention and treatment programs 
for AIDS, tuberculosis, and malaria, three of 
the world’s major killers “ Nine months later, 
the fund had attracted only $2 billion in 
pledges, and less than half of that is expected 
to be delivered in 2002 

In September 2000, world leaders gathered 
in New York for the U N Millennium Summit, 
where they adopted a set of aggressive social 
goals for 2015, including halving the share of 
the world’s people living in extreme poverty, 
suffering from hunger, and lacking access to 
clean drinking water, reducing matcinal mor¬ 


tality by three quarters, and cutting child mor¬ 
tality by two thirds 

Some $50 billion in additional aid spending 
will be needed to meet these targets, according 
to a report prepared for Secretary-General 
Annan as an input into the March 2002 
International Conference on Financing for 
Development in Monterrey, Mexico If all 
donor countries were to meet the 0 7-percent 
goal, an additional $100 billion in annual 
spending could be raised—more than enough 
to cover these costs 

Some governments and activists are pushing 
for donois to make a renewed commitment 
to the 0 7-percent aid target The United 
Kingdom has been vocal on this score, with 
Chancellor of the Exchequer Gordon Brown 
calling in December 2001 for a “new Marshall 
Plan” to fight poverty and other social ills 
that threaten both human security and inter¬ 
national stability 


1 Development Assistance Conti ihutions, Top 15 Countries <-m(l 


iSSr 1992 and 2000 





1992 


2000 


Country 

Total 

As Share of GNP 

Total 

As Share of GNP 


(million 2000 dollars)” 

(percent) 

(million 2000 dollars) 

(percent) 

Denmark 

1,621 

1 02 

1,664 

1 06 

Netherlands 

3,207 

0 86 

3,135 

0 84 

Sweden 

2,865 

1 03 

1,799 

0 80 

Norway 

1,483 

1 16 

1,264 

0 80 

Belgium 

1,014 

0 39 

820 

0 36 

Switzerland 

1,327 

0 46 

890 

0 34 

France 

9,634 

0 63 

4,105 

0 32 

United Kingdom 

3,778 

0 31 

4,501 

0 32 

Japan 

12,990 

0 30 

13,508 

0 28 

Germany 

8,834 

0 39 

5,030 

0 27 

Australia 

1,182 

0 35 

987 

0 27 

Canada 

2,930 

0 46 

1,744 

0 25 

Spam 

1,769 

0 26 

1,195 

0 22 

Italy 

4,802 

0 34 

1,376 

013 

United States 

13,640 

0 20 

9,955 

0 10 

All Countries 

73,055 

0 33 

53,737 

0 22 


Source Organisation for Economic Co-operation and Development (OECD), "ODA Steady in 2000, Other Flows Decline, 12 
December 2001, OECD, Development Assistance Committee, Development Assistance Committee Online, updated 30 January 
2002, OECD, Development Assistance Committee, Development Co-operation 1993 (Pans 1994), pp 168-69 
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Charitable Giving Widespread 


Brian Halweil 


The vast majority of people m the industrial 
world give money to chanty, amounting to 
billions of dollars each year, although per capi¬ 
ta giving varies widely among nations ’ (See 
Table 1 ) 

Because of different tax laws and accounting 
methods, national statistics on charitable giving 
are not always comparable Statistics are most 
readily available for giving in the industrial 

nations of North America, Europe, 
Links and Asia, due to their greater 

pp 118,148 wealth and better accounting But 
charitable giving seems to be a uni¬ 
versal phenomenon In particular, informal 
modes of giving—through family ties, church¬ 
es, and clothing and food donations, for exam¬ 
ple—are widespread m both rich and poor 
nations ^ 

Charitable giving is a proxy lor how much 
people are concerned about community allairs 
or those less fortunate, but giving levels may 
also indicate social needs that are not being 
met otherwise For instance, since most chari¬ 
table giving is (or domestic causes, some 
researchers have suggested that the relatively 
low levels in Europe conipaied with the United 
Slates icsuli trom the higher tax levels and 
stronger social weltare policy in Europe ^ 

Levels of giving are also affected by the eco¬ 
nomic situation, unemployment levels, and tax 
laws Giving usually follows the movement of 
the economy—with more donations m boom 
times, and less in recessions ^ The enormous 
economic expansion in the United States 
between 1996 and 2000 coincided with a steep 
rise in giving, particularly among very wealthy 
individuals 

Historical trends in charitable giving are 
available for only a few nations, but generally 
show that while total giving has increased in 
real terms, giving per person has increased only 
modestly or declined ^ Canadians donated 
more than $5 billion to chanties and nonprofits 
in 2000, for example, an increase of 11 percent 
since 1997, over the same period, donations by 
the average person rose 8 percent ® 

Over the last 30 years, giving in the United 
States has grown at an average rate of 2 6 percent 


(adjusted for inflation), more than doubling 
from $93 billion in 1970 to $203 billion m 
2000 Individual giving accounts for over 80 
percent ol all donations in the United States, 
with foundation and corporate donations provid¬ 
ing 12 pciceni and $ pnceni respectively*^’ Since 
1970, however, giving by foundations and corpo¬ 
rations has grown moie rapidly than individual 
donations The figure loi loundations, adjusted 
for inflation, increased Irom $8 4 billion in 1970 
to $24 5 billion in 2000, while corporate giving 
giew from $3 6 billion to $10 9 billion *' 
Foundation gilts arc particularly dependent 
on the state of the stock market, since m the 
United States these organizations are required 
by law to give out a certain percentage of their 
total holdings This means that foundation giv¬ 
ing has increased in recent years, but contract¬ 
ed severely with the slock niaiket correction 
toward the end of 2001 

Many nations do noi have ihe ia\ structure 
to stippoit giving Ol tin. oiganizalions foi peo¬ 
ple to donate to Belore 1996, loi instance, 
Canadians could claim lax credits for dona¬ 
tions of up to 20 pci cent of then taxable 
income In 1996, the bai was laisecl to 50 per¬ 
cent ol taxable income—and giving jumped 
14 percent over the previous yearIn Japan, 
where corporations eiijoy considerably greater 
latitude and lax deductions from donations 
than individuals do, corporations contribute 


Individual Giving in 
Indtislnal Nations, Late 
K^Jfi^ind 2000 



Annual Giving 

Share of 

Nation 

Per Person 

Population 


(dollars) 

(percent) 

Canada 

259 

91 

United States 

953 

89 

Netherlands 

275 

76 

United Kingdom 

180 

68 

Japan 

15 

n a 

France 

380 

n a 

Source See endnote 1 


J20 


VITAL SIGNS 2002-2003 


Charitable Giving Widespread 


$3 7 billion each year compared with ]ust $205 
million by individuals (The latter figure is 
thought to be severely underestimated, howev¬ 
er, because individual donations are not tax- 
deductible and are therefore not reported )'■* 

In the United States, individuals tend to 
give more, as a share of their total wealth, than 
corporations do Individual donations in 2000 
amounted to 1 8 percent of income, whereas 
corporate donations amounted to I 2 percent 
of pretax income in the same year 

In any given country, a relatively small 
group of people tend to account for the vast 
majority of donations In Canada, for instance, 
the top 25 percent of donors were responsible 
for 82 percent of total donations in 2000 
Although the wealthy tend to give more in 
absolute terms, they generally give less as a 
percentage of their income For example, 
Canadians with an annual income of less than 
$20,000 give nearly three times as high a share 
of their income as those with incomes of 
$100,000 or moie 

The likelihood of making donations increas¬ 
es with age, income, education level, religious 
involvement, and marriage In both the 
United States and Canada, people with a reli¬ 
gious affiliation gave twice as much, on aver¬ 
age, as donors without one And one survey 
indicated that college graduates donated 50 
percent more of their income than high school 
graduates Surveys from several nations also 
indicate that women give more often and more 
generously than men 

Although people in both Europe and North 
America give heavily to religion. North 
Americans particularly favor such causes In 
Canada, more than half of all donations are 
made to religious organizations, health organiza¬ 
tions and social service organizations captured 
20 and 10 percent of the funds respectively^^ In 
the United States, over one third of all giving 
went to religion, including half of the money 
donated by individuals, education and health 
were a distant second and third 

In contrast, the Dutch give roughly 15 per¬ 
cent of total donations to each of the following 
health organizations, sports and recreational 


organizations, social welfare groups, and inter¬ 
national aid Medical causes receive almost 
one quarter of all British donations, while 
children and young people receive some 
16 percent 

Although most donations never cross a bor¬ 
der—that is, most money is donated for local 
or national causes—^international causes are 
increasingly popular, particularly m Europe 
In the United Kingdom, international aid 
accounted for 9 percent of all donations, 
compared with just over 1 percent in the 
United States 

Surveys indicate that people generally give 
because they feel compassion toward those in 
need, because they owe something to their 
community, or because they have been person¬ 
ally affected by a cause Sudden disasters— 
from earthquakes to plane crashes—can also 
prompt charitable giving Sixteen percent of 
Americans who gave to chanties associated 
with the September 11th attacks on New York 
and Washington had not given to any charita¬ 
ble cause in the previous year^“ 

People give in different ways, including 
donations of clothing or food or by volunteer¬ 
ing their time In 2000, 6 5 million 
Canadians—27 percent of the population aged 
15 and older—volunteered for chanties and 
nonprofits, an average of 162 hours per 
person The formal volunteer work force in 
the United States in 2001 represented the 
equivalent of over 9 million full-time employ¬ 
ees, at a value of $239 billion 

And the more money that an individual 
gives, the more likely he or she is to provide 
other types of support, including volunteenng, 
giving directly to other people, and participat¬ 
ing in community organizations In Canada, 
among the top 25 percent of donors in terms of 
total value given, almost half also volunteered 
time and nearly three quarters were members 
of an organuation or group In contrast, of 
Canadians who did not give donations, just 11 
percent volunteered and 28 percent belonged 
to organizations 
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Cruise Industry Buoyant u^auastny 

The number of people taking a cruise vacation percent ol that slate’s touiism business All 

more than doubled between 1990 and 2000, to told, tiuise-relaicd activities contiihuted $18 

9 8 million passengers annually, according to billion to the U S economy in 2000 

U K -based analyst G P Wild Ltd • (Sec Figure But many ciuise destinations, particularly in 

I ) The global cruise industry has grown on the developing world, do not sec widespread 
average 8 percent a year over the past decade, benelits Irom vessel visits Poii countries typi- 

nearly twice as fast as tourism overall ^ cally earn money liom doc king lees (which are 

Demand is expected to again double by 2010, often low), taxes, sales ol lucl and licsh water, 

to an estimated 20 7 million passengers services such as waste disposal, and whatever' 

annually passcngeis spend on shoie Yet with the rapid 

Cruises were once a luxury foi upscale trav- expansion of on-boaid olletings, many cruise 
elers as recently as 1970, only about half a passengeis spend relatively little lime or money 

million people took one But today many at their poris-of-call ‘ ’ Meanwhile, most on- 

cruise lines offer inexpensive promotional board restaurants and shops iinpoit food and 

packages as well as a wide range of on-board supplies from the United States or Europe 

amenities to attract more mainstream tourists ^ rather than buying localfy 
Larger vessels resemble floating cities, carry- Nearly all major ciuise ship owmers sail 
ing more than 3,000 passengers and 1,000 their vessels under foieign flags, taking advan- 

crew, and boasting spas, conference centers, tage of fowei corpoiaie taxes and wages in 
and even skating rinks ^ In 2001, the woild’s many cimniiies '' C arnival C orjioiaiion, incor- 

cruise fleet totaled some 103 ships, with an poiaied in Panama, paiif just $19 million in 

additional 42 new vessels slated for construe- taxes on $2 billion in opiiatmg income in the 

non by 2005 mid-1990s, w'hilc Royal ( aiibbean saves an 

The worlds lour major cruise companies estimated $)0 million a yeai by legistciing its 

Carnival Corporation, Royal Caiibbean Cruises shijis in Liberia and Noiway 
Ltd , P & O Princess Cruises, and Star Vessel le-flagging also makes n easier for 

Cruises controlled roughly three quarters ol i^liip owners to flout international labor, safety, 
the market in the late 1990s, earning combined or other standards by allowing them to register 
revenues of $10 4 billion in 2000 ^ Industry ships in countries w'lih weaker laws or enforce- 

concentration continued in late 2001, when ment The world’s lop ciuise lines recruit as 

Royal Caribbean and P & O Princess which many as 90 percent of their employees from the 
together earned more than 3 million 
passengers on 41 ships m 2000— 
announced a $6-billion merger to create 
the world’s largest cruise group 

Nearly 70 percent of cruise passen¬ 
gers come from North America, while 21 
percent come from Europe and the rest 
mostly from Asia and the Pacific The 
Caribbean remains the top destination, 
accounting for 45 percent of global 
capacity, followed by the Mediterranean 
(13 percent), Europe (8 percent), Alaska 
(8 percent), and the U S West Coast (3 
percent) Since 1991, the number of 
passengers visiting Alaska has jumped 
by 10 percent a year, to 630,000 annual¬ 
ly, cruises now account for about 80 Figure 1 Global Demand for Cruises, 1990-2000 
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international work force—a single crew can 
have staff from as many as 60 nations Some 
of these workers face 14-hour days and 
wages below $2 an houi, with little or no 
job security^' 

Ship operatois are also notorious for lax 
adherence to laws regulating the disposal of 
sewage and other wastes The San 
Francisco-based Blucwatci Network reports 
that on a one-week voyage a typical cruise ship 
generates some 795,000 liters of sewage, 3 8 
million liters ol graywater (from sinks, show¬ 
ers, and laundry), 95,000 liters of oily bilge 
water, eight tons ot garbage, 416 liters of photo 
chemicals, and 19 liters of dry-cleaning 
waste Vessel smokestacks can emit high lev¬ 
els of air pollutants, including nitrous oxides, 
sulfur dioxide, and carbon dioxide Overall, 
the world’s cruise ships discharge some 90,000 
tons of raw sewage and garbage into the oceans 
each day 

International maiiiime law pci mils vessels 
to release specified levels of pollutants over¬ 
board, provided the waste is treated or diluted 
or IS discharged a certain distance Irom shore 
Yet many cruise ships dump their wastes ille¬ 
gally—and most ol this goes undetected In 
1999, Royal Caribbean was fined a record $18 
million for releasing excess oily bilge and other 
pollutants into U S waters and for attempting 
to cover up its crime And a 2000 study of 
cruise ship effluents in Alaskan coastal waters 
found that 57 percent of sewage samples failed 
to meet U S federal standards for fecal coliform 
bacteria, while 68 percent failed to meet stan¬ 
dards for suspended solids 

Cruise ships have other environmental 
impacts To accommodate larger vessels, many 
countries dredge deep-water harbors or modify 
their coastlines, destroying coastal ecosystems 
m the process And when ships dock, their 
massive anchors and chains can break coral 
heads and devastate underwater habitats in 
1994, a scientist m the Cayman Islands report¬ 
ed that more than 120 hectares of reefs had 
been lost as a result of cruise ships anchoring 
in George Town harbor 

In an effort to clean up their acts, many 


cruise companies are trying to “green” their 
management and operations Simple steps 
include recycling plasticware and using recy¬ 
clable and reusable containers Some lines, 
like Holland America, are outfitting new ves¬ 
sels with on-board sewage treatment plants, 
incineiaiors, or co-generation incinerators that 
harness energy from waste burning 

In 2001, the International Council of Cruise 
Lines—a group that represents the top 16 
cruise lines and whose members’ 100 ships 
carry more than 7 million passengers annual¬ 
ly—adopted new mandatory waste manage¬ 
ment standards Companies nsk losing 
membership if they violate the guidelines, 
which include rules for disposal of wastewater, 
batteries, and toxic chemicals and which call 
for better compliance with national and inter¬ 
national environmental laws 

Many smaller cruise operators are embrac¬ 
ing voluntary “codes of conduct” to regulate 
their impacts or are participating in schemes 
that certify good environmental practice The 
46 members of Antarctica’s lour operators’ 
association now follow a strict code that 
includes landing no more than 100 people per 
site at a time and making sure visitors do not 
disturb wildlife And the new SmartVoyager 
program in the Galapagos has so far certified 5 
of the area’s more than 80 cruise operations for 
voluntarily meeting benchmarks set for mainte¬ 
nance and operations, docking, and fuel and 
wastewater management 

Governments are also taking action New 
legislation in Alaska, for instance, regulates 
graywater and airborne emissions from larger 
cruise vessels, allows inspectors to fine viola¬ 
tors, and charges $1 per passenger to fund state 
pollution control But the rules exempt cer¬ 
tain hazardous wastes, and critics worry that 
the continued rapid nse in passenger numbers 
could outweigh regulatory efforts 
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Ecolabeling Gains Ground 


Lisa Mastny 


As the demand for environmentally friendly 
products grows, manufacturers, governments, 
and nongovernmental groups have expiesscd 
rising interest in “ecolabeling”' Ecolabels arc 
seals 01 logos used to indicate that a product 
has met a specified set of environmental or 
social slandaids ^ 

Although ecolabeling schemes vaiy widely, 
they typically reward a product for its environ¬ 
mental soundness during one oi more stages of 
Its life cycle, including piodtiction, 
Link p 132 packaging, use, or disposal ^ Some 
programs focus on a single pioduct 
the Mexico-based Forest Stewardship Council, 
for instance, grants its seal to wood products 
that have met certain social and environmental 
standards during harvesting, manufacturing, 
and distribution In contrast, the U S -based 
Green Seal program evaluates and certifies a 
wide range of pioducts, including paints, 
engine oil, and air conditioners ’’ Worldwide, 
ecolabels can now be found on cvetything from 
organic foods to tourism destinaiions (See 
Table 1 ) 

Ecolabeling progiams exist at the national, 
regional, and global levels The first national 
scheme, Germany’s Blue Angel, was launched in 
1978 and now awards its seal to some 3,900 
products and services—from batteries to car 
washes ^ Subsequent programs include India’s 
Ecomark and Singapore’s Green Label, both 
developed tn the early 1990s ® Currently, at least 
24 countries have national ecolabeling pro¬ 
grams, and many more are developing them At 
the regional level, schemes include the Nordic 
Swan, which certifies more than 3,000 different 
products in Europe’s Nordic countries, and the 
European Union’s Flower Eco-label, which has 
been applied to 400 products 

Ecolabeling schemes serve a dual purpose 
They can help encourage the design, produc¬ 
tion, marketing, and use of more environmen¬ 
tally sound products and services '' But they 
also provide consumers with valuable informa¬ 
tion about the range of preferable products, 
helping them to make more informed purchas¬ 
ing choices A 1996 Green Gauge poll found 
that 45 percent of Americans had bought spe¬ 


cific pioducts because the labels stated they 
weic enviionmentally safe oi biodegradable 
rhe most elfeciive ecolabeling programs 
have been developed with input from con¬ 
sumers as well as industiv and enviionmental 
groups " Independent ceriification bodies eval¬ 
uate whether a product confotms to a set of 
meantnglul and consistent standaids foi envi- 
lonmcntal piotection or social justice 
Certifiers can include government agencies 
(such as the U 8 Pepaitment of Agriculture), 
nongovernmental gioups (the Rainforest 
Alliance), piolcssional oi piivate gioups (Green 
Seal), or inteinational accreditation bodies (the 
Marine Stewaidship Council) 

Ecolabeling works best when the labels rely 
on a set of cleaily defined and veiifiable stan¬ 
dards—such that a single label means the same 
thing if used on a wide lange ol products 
For many pioduct areas, however, several com- 
jxting ecolabels now exist, cicatmg the poten¬ 
tial foi consumei conlusioii 1 oi instance, at 
least thice elilleieiit bodies woilelwide indc|ien- 
cleiitly ecitily sustainably haivested wood, and 
more than 100 schemes lewaid environmental¬ 
ly Ol socially lesponsiblc tourism One way to 
resolve this pioblem is to develop a universal 
labeling standard for a specilic industry or 
product, though this is generally a challenge 
Ecolabeling faces othei obstacles Critics 
worry that some schemes rely on a lelatively 
low standard, in order to reach out to more 
manufacturers and to spur greater interest in 
producing or buying environmentally prefer¬ 
able goods Foi instance, the U S govern¬ 
ment’s Energy Star label, which rewards 
energy-efficient appliances and other products, 
IS so inclusive that in 1995 an estimated 85-90 
peicent of computers qualilied for it But the 
program’s inclusiveness may prevent it from 
spurring the development ol more cutting-edge 
energy-saving technologies 

Ecolabeling faces economic challenges as 
well Many certification schemes charge a fee 
for evaluation, which may be too high for 
smaller companies or producers and can limit 
expansion of the market Companies may 
also pass the costs of certification on to con- 
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sumers, boosting the prices ot ecolabeled prod¬ 
ucts And there is concern that programs that 
rely on self-certifying may simply allow compa¬ 
nies to “buy” their way to a green label 

Consumers also need to distinguish genuine 
ecolabels from more general claims manufac¬ 
turers make about the environmental sound¬ 
ness of their products Many of these 
claims—such as “dolphin-safc,” “antibiotic- 
free,” “biodegradable,” or “elemental chlonne- 
free"—may be accurate, but they are not always 
independently verified At times, the labels 
can be highly ambiguous and may only confuse 
consumers, as with products that claim to be 
“environmentally friendly” or “Earth smart 
Moreover, just because a product carries an 
ecolabel does not mean it is necessarily the 


most environmentally sound option In some 
cases, reusing or doing without may be envi¬ 
ronmentally preferable to buying a labeled 
product (reusing a cloth towel instead of buying 
recycled paper towels, for instance) And 
some products may be awarded ecolabels even 
though the overall environmental track record 
of the manufacturer is poor Ecolabels can 
also he relatively narrow m scope, focusing only 
on one specific attnbute a label may reward a 
product for its energy efficiency, but hide the 
tact that It also contains toxic materials 
Ultimately, the success of ecolabeling will 
depend on whether trusted, reliable standards 
can be set and on the degree to which the 
industry and consumers embrace it worldwide 


Table 1 Ecolabeling Schemes for Selected Products | 

Product 

Example 

Description 

Forest products 

Forest Stewardship Council 

Grants its logo to products obtained from forestry operations 
that meet specified standards for sustainable management and 
harvesting Has certified more riian 25 million hectares of 
forests in 54 countries 

Agriculture 

Rainforest Alliance's 
Conservation Agriculture 
Network 

Awards its logo to coffee, banana, cocoa, and citrus farms 
that adhere to specified environmental and social standards 

As of June 2001, had certified 51,600 hectares on 218 farms 
or cooperatives in nine countries, mainly in Central America 

Seafood 

Marine Stewardship Council 

Awards its logo to fisheries that meet a set standard for envi¬ 
ronmentally responsible management and practice Has certi¬ 
fied SIX fisheries so far for rock lobster, cockles, hoki, mackerel, 
herring, and salmon 

Coffee 

Smithsonian Migratory 

Bird Center 

Awards its Bird Friendly® sea! of approval to coffees from 

Latin America that have been independently certified to meet 
specified standards for shade farming and organic production 

Energy 

Green-e-Renewoble 

Electricity Certification 
Program 

Rewards electricity services that obtain at least half their supply 
from renewable sources, the first voluntary certification and 
verification program for green electricity in the United States 

Tourism 

destinations 

European Blue Flag 

Campaign 

Awards a yearly label to some 2,750 beaches and mannas 
in 21 European countries for their high environmental stan¬ 
dards and sanitary and safe facilities Credited with improving 
the quality and desirability of European coastal sites Also 
being adopted in South Africa and the Caribbean 

Source See endnote 6 
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Although down slightly in recent years, global 
pesticide sales have increased 15-fold since 1950, 
from $2 8 billion (2000 dollars) in 1950 to $42 
billion in 1999 * (See Figure 1 ) Sales for agricul- 
tuial use increased from $18 billion to )ust over 
$30 billion in the last half-century, while sales 
lor industrial applications—including home and 
building pest control, road and highway use, and 
golf course maintenance—have grown from just 
under $1 billion to $12 billion ’ 

The growth of agricultural pesticide sales 
has slowed in recent decades, declining Irom 
an average of 8-10 percent per year in the 

1960s and 1970s to under 2 per- 
Links pp 26, cent in the 1980s and virtually no 
112, 114, growth during the 1990s ^ 

130 Agricultural markets arc nearly sat¬ 

urated m the industrial world, 
which accounts for 65 percent of global sales 
Industrial uses of pesticides, however, which 
now account for more than one quaitcr of total 
pesticide use, eontinue to expand at inoie than 
3 pereent each year'’ By 2010, inelusinal sales 
are projeeted to repicsent 30 peieenl ol ihe 
total market 

The United States is about 40 pcieeni ol the 
world market lor household pcstieielcs, with 
annual sales exceeding $1 billion ^ China is the 
second largest market for this category, with 
$580 million in sales ^ Americans also lead the 
way m garden pesticide purchases, with annual 
sales of $1 5 billion, followed by the United 
Kingdom at $155 million‘s Of the $850- 
million-dollar market for “turP pesticides, 
roughly half is used on the world’s golf 
courses and most of the remainder gets 
applied to American lawns 

North America, Europe, and Japan 
account for 65 percent of global agricultur¬ 
al pesticide sales The United Stales, japan, 
and France alone account for over 40 pei- 
cent of global sales ** Latin America buys 
about 13 percent of these products, while 
Asia (excluding Japan) purchases about 12 
percent Although industry analysts pro¬ 
ject little agricultural pesticide sales growth 
m the industrial world, Latin America and 
developing Asia are growth markets, 


expanding at between 3 and 6 pereent a year as 
farmers in these nations rely ineieasingly on 
(arm chemicals * ^ 

I he regional bieaUdown ol agiicultuial sales 
depends not only on the crojis being grown 
(and the prevailing diseases of those crops), 
but also on climate and the stiuctuie ol food 
production 1 or instance, the highly mecha¬ 
nized farms ol Noith America depend on wide- 
si:)reacl herbicide use, a situation icinlorcedby 
the leceni introcluction of crops genetically 
engineered to tolciatc spiaymg, this region 
accounts for 40 percent of global herbicide 
sales '■* On the other hand, insecticide and 
fungicide use aie concentrated in the tropics 
and subtiopics, whcic warm, wet conditions 
exacerbate insect and fungus outbreaks 

Five crojis—rice, coin, wheal, cotton, and 
soybeans—account foi over half ol all agricul- 
tuial pesticide sales As a group, liuits and 
vegetables account loi aiioihci quatiei of use 

At ovci $14 liilhoii, lieiliicidc sales capture 
iicaily hall ol the global agiicultuial pesticides 
inaiket Insecticidi sales aic neaily 30 percent 
of the maiUtl, while fungicides arc nearly 
20 pc I cent 

Because companies aie leluctanl to report 
quantities of pesticides sold, statistics on total 
use arc not widely available, moicover, differ¬ 
ent compounds can vary in application rate by 
a factor of 100, making ycai-io-year compar¬ 
isons difficult Still, global use has been esti- 
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Figure 1 Global Pesticide Sales, 1950-99 
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mated at between 2 b million and 3 5 million 
tons per year, up roughly 10-lold since 1950 

Two companies—Syngenta (formed by the 
merger of the agrochemical divisions of 
Novartis and AstraZeneca) and Pharmacia 
(which recently absorbed Monsanto)—control 
34 percent of the global agricultural chemical 
market The top 10 firms, all based in 
Europe, the United Stales, and Japan, control 
84 percent of the global market Nearly all 
these companies arc also heavily invested in 
biotechnology, reinforcing the use of farm 
chemicals in con|unction with genetically engi¬ 
neered seed 

Worldwide, pesticide exports have grown 
from $1 3 billion (m 2000 dollars) in 1961 to 
over $114 billion in 1999 Because national 
pesticide legislation varies around the world, 
countries will sometimes export compounds 
banned domestically Of the 1 45 billion kilo¬ 
grams of pesticide exported by the United 
States—the largest exporter after Germany and 
France—between 1997 and 2000, nearly 30 
million kilos were cither forbidden oi severely 
restricted in the United States 

The World Health Organization estimates 
that every year 3 million people suffer from 
severe pesticide poisoning, matched by a 
greater number of unreported, mild cases that 
result m acute conditions such as skin irrita¬ 
tion, nausea, and diarrhea And as many as 
220,000 people die from pesticide poisoning 
For many of these compounds, the long-term 
health effects are poorly understood or 
unknown, particularly in the combinations of 
chemicals that humans usually encounter 

The U N Food and Agriculture 
Organization recently estimated that more than 
500,000 tons of obsolete pesticides—old and 
unused pesticides that have been banned— 
have been stockpiled in the developing world 
and the former Soviet Union These stocks, 
which contain some of the most dangerous 
chemicals ever produced, threaten the health of 
millions of people, leak into the environment, 
and contaminate farmland and drinking 
water The United Kingdom spends roughly 
$200 million each year to remove pesticides 


from drinking water, ecjual to one quarter of 
what British farmers spend on pesticides them¬ 
selves each year 

Moreover, oui pesticide use is becoming less 
effective as overuse has helped kill off all but 
the most resistant bugs For example, m the 
United States, the share of the harvest lost to 
pests has increased from 30 percent in the early 
1940s to 37 percent in the 1990s—despite a 
10-fold increase in pesticide use The annual 
cost of this resistance, m terms of additional 
crop losses and chemical expenses, is nearly $2 
billion—equal to one fifth of what American 
farmers spend on pesticides each year 

The health and environmental tolls of pesti¬ 
cide dependence, combined with the wide¬ 
spread emergence of resistant pests, have 
increased interest in organic farming and non- 
chemical approaches to pest control Following 
farmer-field schools on insect ecology and non- 
cheniical pest control, for example, and higher 
taxes on certain pesticides, 2 million farmers in 
Viet Nam have cut pesticide applications from 
3 4 to just 1 per season, with no drop in 
yields 

In Switzerland, where a radical restructuring 
of agricultural policy means that farmers must 
meet certain ecological standards m order to 
receive subsidies, pesticide use has fallen by 
one third in the last decade And in Ontano, 
Canada, a program to train vendors and users 
of pesticides m the basics of nonchemical 
pest control, pesticide safety, and pesticide 
regulations resulted in a 40-percent reduction 
m the amount of pesticides used on farms 
since 1987 
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Biotech Industry Growing 


Bf icm Halweil 


In every nation for which there aie data, 
biotech levenucs and investments are soaring 
The combined annual revenues of biotech 
industries in the United States, the European 
Union, India, and Australia—which togcthei 
account for the vast majority of the global 
industry—are now well ewer $35 billion ' 

The broadest definition of the biotechnology 
sector, also known as the “life sciences” indus¬ 
try, encompasses any activities that 
Links' pp 26, use genetic engineering, DNA 
126, 138 analysis, and other modern biologi¬ 
cal techniques for applications 
within medicine, agriculture, chemical manu¬ 
facturing, and other industries ^ (See Table 1 ) 
Revenues of the U S biotech sector, which 
dominates the world market, increased from 
under $5 billion in 1989 to $25 billion in 
2000 ^ The American biotech giant Amgen is 
almost as big as the entire European sector, the 
worlds second largest market The total U S 
industry is likely much laigci, since Finst (Si 
Young, the source ol these figuies, delines the 
industiy as companies stiicily engaged in 
biotechnology, excluding chemical, pharmaceu- 
Ucal, 01 other companies that routinely use the 
technology'’ In 2001, for example, U S sales ol 
pharmaceuticals derived from biotech were val¬ 
ued at over $25 billion ^ 

The amount of money invested in U S 
biotechnology companies jumped from $45 bil¬ 
lion in 1992 (the first year of significant invest¬ 
ment) to $331 billion m 2000 ^ In contrast, 

$71 billion was invested m publicly held 
biotech companies in Europe in 2000 ^ Since 
the biotech index was launched by the 
American Slock Exchange in December 1994, 

It has outperformed the Nasdaq and the Dow'^ 
Biotech revenues in the European Union 
were roughly $8 2 billion in 2000, up more 
than fourfold since 1996 The United 
Kingdom, Germany, France, and Switzerland 
have the leading biotech sectors there 

Growth of the biotech industry in the devel¬ 
oping world IS more concentrated, with signifi¬ 
cant industries in Brazil, Cuba, and India Cuba 
now generates about $100 million each year in 
revenues from vaccines, drugs, and other 


biotech products 1 he biotech maikct m 
India IS valued at $2 5 billion, up livefold 
fiom 1997 ' ’ 

A defining lealuie ol this emeiging industry 
IS Its seamless integration with pharmaceuti¬ 
cals, lood, chemicals, cosmetics, agiiculiurc, 
and othei industiies I oi instance, biocngi- 
nccicd oiganisnis and enzymes aie being used 
in an ariav ol industiial pioccsscs, Irom beer 
and cheese making to chemical manulacluring, 
most launcliy deleigenis produced in the 
United Stales now contain genetically engi¬ 
neered enz>mts ' * 

This phenomenon is paniculaily pro¬ 
nounced in the health sector, as pharmaceutical 
companies use biotech companies to expand 
research into new and jiotcnlially luciative 
areas ' ’ In 1998, chug companies signed 
research oi licensing agieemenis with biotech 
films woith $4 billion, a liguic that lose to $7 
billion by 2000 

Medical luoducis dominate global biotech 
sales In the United St,lies, moie than 90 percent 
of annual sales is loi medical applications, 
including pharmaceuticals and human diagnos¬ 
tics (disease lest kits, foi instance) In contrast, 
jusi 5 jx'rceni of sales involve agiicultuial prod¬ 
ucts, including tiansgenic seeds—the bio¬ 
technology that has attracted most public 
attention to date So far, biotech drugs have 
generated less public jiroicsi paitly because 
drugs arc taken voluntarily, they have a clear 
purpose, and they are not released into the 
environment 

Many aspects ol the life sciences industry 
have inspired protest because they raise 
ethical issues about equitable access to med¬ 
ical innovations and the light to own living 
organisms for instance, because the bio¬ 
technology industry depends so heavily on 
patents and other projinetary arrangements, 
various entities—from human genes to crop 
varieties—that were once considered the 
collective property of humanity are now the 
sole possession of private companies The 
number of biotech patents—claims on snips of 
DNA, genetically engineered crops, or biotech¬ 
nological processes—granted each year by the 
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U S Patent and Trademark Ofiicc grew sixlold 
between 1985 and 1999 

An additional concern is laiscd by industry 
consolidation The total value ol mergeis and 
acquisitions in the biotechnology sector 
jumped from $9 3 billion in 1988 to $172 4 bil¬ 
lion in 1998 The top live biotechnology 
firms, based in the United States and Euiopc, 
control more than 95 percent of the patents on 
gene transfer techniques Monsanto seed vari¬ 
eties account for 94 percent ol the global area 
planted in transgenic crops 

Perhaps the biotech applications that have 
generated the most contioversy involve manip¬ 
ulating the very nature of human reproduction 
and human life In February 2001, a private 


biotech firm and a publicly financed interna¬ 
tional consortium of scientists simultaneously 
described a rough map of the human genetic 
code, which could eventually yield major 
insights into human health and development 
Although the public effort’s results are freely 
available, the pnvate firm plans to patent and 
sell the discoveries in its map 

Many nations ban both human cloning and 
the engineenng of humans with traits that 
could be passed on to future generations, 
although several teams of scientists have 
announced plans to clone a human being in 
the near future In November 2001, the 
United Nations called for a ban on human 
cloning 


li* 1 ‘ Various Applications of Biotechnology 


Pharmaceuticals 

From 1995 to 2000, nearly three times as many biotech drugs were approved in the United States as in previous 
13 years By mid-2000, biotechnology industry hod over 14 percent of the products in medicinal trials there, shore 
projected to increase to 25 percent by 2010 Four biotech drugs hove at least $1 billion in annual sales Epogen 
and Procrit (both for anemia), Intron A/Rebetron (a combination cancer treatment), and Humulin (a version of 
human insulin for diabetics) 


Agriculture 

Farmers planted genetically engineered (transgenic) crops on 52 6 million hectares in 2001, a 30-fold increase 
from 1996 Biotech being used to develop tree and other plant varieties, as well as livestock and fish, although no 
commercial products on the market yet Scientists have genetically engineered pigs to make their organs less likely 
to be rejected by humans, and have engineered livestock to secrete human drugs in their milk or urine, which some 
think could significantly lower the cost of drug production 


Information Technology 

“Bioinformatics" is the use of computers to make sense of biological data, toda/s computing power has already 
become indispensable for recording and analyzing the colossal information contained in genomes—whether by 
searching an individual's genes for a propensity for disease or a crop variety's genes for a tolerance to drought 
Computer chips are being developed that use strands of DNA to do computations, an application that some believe 
will help shrink the size and increase the power of microchips 


Human Lifs 

Scientists hove suggested that embryonic stem cells—^which form at on early stage of embryo development and 
have the ability to differentiate into any human cell—could help repair damaged human tissues and treat diseases 
Many of the same techniques used to work with stem cells can be used to create a human clone or to genetically 
modify a human embryo—evoking images of mass-produced babies and creation of different genetic classes In 
late 2001, one company announced that it had begun cloning human embryos in an effort to generate stem cells 


Source See endnote 2 
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Appliance Efficiency Takes Off Muimdschoiand 


National energy standards and labeling pio- 
grams are being iniuatcd and expanded in a 
growing number of countries to save energy 
and other resources, such as watei The 
increasing global adoption of these programs is 
linked to the rapid uptake of domestic appli¬ 
ances m industrial and developing countries 
alike Between 1994 and 1998, 

LmJes pp. 38, global sales of selected domestic 
46, 124 appliances averaged 4 8-perccnt 

annual growth * In China, in par¬ 
ticular, appliance purchasing has grown dia- 
matically More than 65 percent of city-dwellers 
in China now own a refrigerator and more than 
90 percent a clothes washei, both up from less 
than 5 percent only two decades ago ^ 

Domestic appliances improve quality and 
convenience in our lives, but they also con¬ 
sume a great deal of resources In part due to 
the increasing numbci of appliances, Chinese 
lesidential electricity consumption has giown 
on average 16 peicent a year since 1985 ’ This 
has contributed to the addition of 16 gigawatts 
of new capacity eveiy yeai to the Chinese 
grid—the cciuivalcnl of 32 mcdium-sizcd 
power plants 

The energy and water consumed in lunmng 
all these appliances need not be so great If the 
market demands it, manufacturers will develop 
new and better products that perform the same 
services but have less environmental 
impact In many countries, however, 
consumers have precious little mforma- 50 

tion about the energy or water consump¬ 
tion of the appliances they buy Effective 40 
labels are an essential first step in provid¬ 
ing them with a tool to purchase more 3 q 

energy-efficient appliances Minimum 
elficiency performance standards (MEPS) 
are an accompanying measure that ehmi- ° 
nates the least efficient models from the 
market, benefiting consumers through ^ ® 

lower operating costs 

Programs like these can now be found 0 
in 43 countiies around the globe ^ The 
number of nations implementing pro¬ 
grams has increased sevenfold since 
1980, and more than tripled in the past 


decade (See Ihguie 1 ) Ncaily half the pro- 
giams aie found in 1 mope, and 14 are in Asia^ 
Europe’s countiy count lumped in 1992, when 
the Tuiopean Union (LU) launched a labeling 
and standaids ptogram that applied to all mem- 
bei stales ^ 

Appliance lahelmganel mmimuin standards 
aie two elifleieni yet eomplemeniary strategies 
loi achieving the same goal—ictlueing energy 
consumption Lahels “jHill” the market hy pro¬ 
viding consumeis with mloimation 1 he label 
can be eithei a iceognizahle eiuality certifica¬ 
tion or a compaialive scale oi rating scheme 
These piogiams can be voluntary or mandato¬ 
ry, but they do neit lestiiet any pioduct from 
the market Minimum elficiency performance 
standaids, m contrast, 'push” the market and 
are based on the concept of consumer protec¬ 
tion These standards are regulatoiy in nature, 
and often piohibii the sale of inefficient or 
pooi-ciuahiy pioclucts 

I oi moie than two decades, aiipliancc label- 
mg jiiogianis have sought to mfoim consumers 
afioiit pioduct cliaiacieiistics lliai may not be 
leaclily ap|wient ” One example of this is the 
US goveinmeni’s LncigySiat progiam 
Whether affixed to a lefiigeraioi, a fax 
machine, or a light bulb, an hneigy Star label 
helps shoppers identify efficient pioducts with 
lower energy costs ^ These products typically 


Number of Countries 


Source Wiel and McMahon 



‘Includes four programs with unknown start dates 


Figure 1 Countries with Appliance Efficiency 
Programs, 1980-2000 
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exceed fedeial clliciency standards by 13-20 
percent, and sometimes by as mueb as 110 
percent 

Labeling progiams like Lnergy Star piovidc 
one measure ol ment, whcthei a product is 
compliant oi not Another inajoi type ol appli¬ 
ance label—comparative labels—provides a rel¬ 
ative scale or ranking lioin which a eonsumei 
can compare energy consumption oi some 
other perloimance characieiistic rhese scales 
take many foims, such as a one- to six-stai 
rating (in Australia), a scale Iroiii A to Ci (in 
Europe), or a sliding bar showing relative 
energy consumption (in the United Stales and 
Canada) 

In Thailand, appliance labeling programs 
have had a consideiablc impact on energy use 
Comparative labels are ciedited with saving 
more than 100 megawatts ol peak consumption 
to dale Estimates suggest an additional 200 
megawatts ol peak houi savings by 2005 " The 
Thai relrigeiaioi piogiam has tiansloimed the 
single-dooi leliigeiaioi maiket, incicasing the 
market share ol units rated live stais lioin 12 
percent in 1906 to 9b percent in 1998 '• The 
air conditionet progiam has been slowci, but 
still doubled the market share ol the must clli- 
ciem air conditioners from 19 pcicent to 38 
percent in the same period ' ^ 

After concluding that the U S EnergyGuide 
comparative label was difficult for some con¬ 
sumers to understand, the American Council 
for an Energy-Efficient Economy (ACEEE) 
launched a full-scale evaluation of the existing 
label and alternate designs Working with 
consumers, retailers, and manufacturers, 

ACEEE developed a comparative label using a 
one- to live-star rating that it believes is more 
consumer-friendly and should make an impact 
in the market The U S government is expect¬ 
ed to consider improvements to the 
EnergyGuide label in 2002 The potential 
benefits of an improved label are clear if 20 
percent of American consumers were influ¬ 
enced to purchase one of the most efficient 
refrigerators available, for instance, the electric¬ 
ity savings would eliminate the need for more 
than four large power plants 


The othei essential tools for promoting 
nioie-elficienl products, minimum efficiency 
performance standards, establish mandatory 
perfoimancc ciitena either at a minimum level 
or a sales-weighied average The first con- 
lirmcd account ol these weie refrigerator stan- 
daids adopted by the French government that 
took effect in 1966 Ovei the years, MEPS 
have a demonstrated track record of success In 
the United Slates, for example, they are credit¬ 
ed with reducing the energy consumption of an 
aveiage new refrigerator sold in 2001 by 75 
percent compared with one manufactured 25 
years earlier 

MEPS usually target the lowest ranking 
products on the market For example, the EU 
system of label categories (A to G) is refer¬ 
enced when setting a MEPS In 1999, the EU 
eliminated the lowest-ranking refrigerators and 
Ireezers (E, F, and G) from the market From 
1992 to 1999, the average energy use of cold 
appliances sold in the European Union fell by 
27 percent, due to the energy label and manu- 
Idclureis’ improvements to meet the MEPS A 
review of this program found that for each euro 
spent on the efficient refrigerator program, 
100,000 euros in electncity savings will be real¬ 
ized by EU citizens between 1995 and 2020 

Recognizing the synergistic strengths of 
standards and labels, a global initiative has 
been launched to promote further global adop¬ 
tion of these programs—the Collaborative 
Labeling and Appliance Standards Program 
(CLASP) Initiated in 1999, CLASP’s mission is 
to promote the appropnate use of energy-effi¬ 
cient standards and labels for residential and 
commercial appliances, equipment, and light¬ 
ing in developing and transitional countries 
This program serves as both an information 
clearinghouse and a technical advice center, 
working globally to promote economic and 
environmental savings through energy efficien¬ 
cy standards and labeling 


VITAL SIGNS 2002-2003 


133 



Water Stress Driving Grain Trade Samira Postel 


As per capita water supplies drop below the 
level where it is possible or practical for coun¬ 
tries to grow all their own lood, numerous 
countries are satisfying then food demands by 
importing more gram Collectively, water- 
stressed nations in Alrica, Asia, and the Middle 
East now account for 26 percent of global gram 
imports—a figuie that is likely to rise m the 
coming decades * 

Countries are classified as “water-stressed” 
when their per capita renewable water supply 
drops below 1,700 cubic meters per 
Links pp 26; Typically countries in this sit- 

34 60 nation do not have enough fresh 

water to meet the lood, industrial, 
and domestic needs of their people ^ Rather 
than importing water directly, they adapt to 
water stress by importing more of their food 
It takes roughly 1,000 cubic meters of 
water—and considerably more than this in and 
climates—to produce one ton of wheat * Since 
grain is easier and moie cost-cHectivc to trans¬ 
port m huge quantities than watci is, waler- 
stiapped countries turn to woild maikets loi a 
portion of then giam 1 hey use their limned 
flesh water to support uiban and mdustiial 
activities, which typically generate 50-100 
times more economic value than the same 
quantity of water used in agriculture The 
wealth-creating potential of this strategy has 
enabled some very water-scarce nations— 
Israel, for example—to achieve high standards 
of living 

The 36 nations in Afnca, Asia, and the 
Middle East that are now categorized as water- 
stressed collectively import more than 68 mil¬ 
lion tons of gram a year"* With annual world 
grain imports averaging 260 million tons m 
icceni years, these countries currently account 
lor more than one quarter of global gram 
imports ^ More than 20 water-stressed coun¬ 
tries now rely on imports for at least one fifth 
of their gram consumption—and 15 use them 
foi more than half (See Table 1 ) 

In order for a strategy of relying on gram 
imports to work, at least two conditions must 
be satisfied First, there must be enough sur¬ 
plus gram offered for export in world markets 


to meet the demands of the impoiiers Second, 
that gram must be available at a price the 
impoiting nations can alloid 

1 hcic IS good icason to be conccincd about 
whether these two conditions will be met in 
the fiituic by 2015, seven moie countiies— 
including I thiopia, lian, and Nigeiia—will join 
the lanks ol the watei-stressed Adding the 
pio)ectecl populations loi these seven to the 
population me leases e\]iectecl in eountries 
alieady water-stlessee! yields the unsettling 
eonelusion that by 2015 the number of people 
living m watei-stiesscel coimtiie's will grow by 
more than 800 million—to neaily 3 billion, or 
40 percent ol piojectcd woild population ^ As 
water stress deepens and spreads, more coun¬ 
tries will be driven into the camp ol net gram 
mipoitcrs and those alieaely m this camp will 
be driven by population anel eonsumption 
giowih to iinpoit moie giam 

fust ovei the List live yc.us, a numbci of 
watei-stiessed countiies have me leased sharply 
llieii depcndciuc on giam imports Moroeco’s 
impoii dc pc lull lie y (net mipoiis as share ol 
eonsumption) climbed fiom an aveiage ol 26 
percent between lOOT anel 1006 to an aveiage 
ol 51 peieent between 1008 and 2000 ^ At the 
same time, Algeiias import dependency rose 
from an average of 70 peieent to 77 percent, 
while Saudi Arabia’s climbed from 50 percent 
to 73 percent anel Yemen’s from 66 percent to 
78 percentSyria was actually a small net 
exporter of gram in the mid-1000s, but became 
dependent on imports for an average of 23 
percent of its grain eonsumption in the 
1908-2000 period 

Moreovei, thiee large eounirie*s that cur- 
lently produce most of their own food—China, 
India, and Pakistan—aie likely to be dr.venby 
water stress and other factois to join the ranks 
of the gram importeis in the near future China 
already has severe water pioblems in its agn- 
culturally important Hai and Yellow River 
basins The projected 2025 water deficit for 
these two basins is roughly equal to the volume 
of water needed to grow 55 million tons of 
gram As much as one fourth of India’s grain 
production—some 45 million tons—is jeopar- 
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ifSIHts V Grain Import Dependence of - 
iSSSi^l^' Sfre^sc'd roiiniries in Africa, 

7Vsia, .iiul Ihe Middle 1 ast, Circa 2000 



Net Gram Imports as 

Country 

Share of Consumption 

(percent) 

Kuwait 

100 

Oman 

100 

United Arab Emirates 

100 

Lebanon 

97 

Israel 

96 

Jordan 

91 

Libya 

89 

Yemen 

78 

Algeria 

77 

Saudi Arabia 

73 

South Korea 

71 

Iraq 

63 

Mauritania 

60 

Tunisia 

53 

Morocco 

51 

Egypt 

39 

Azerbaijan 

39 

Somalia 

37 

Kenya 

33 

Syria 

23 

Ghana 

21 


'Ratio of onnuol net grain imports to groin consumption aver¬ 
aged over 1998-2000 Includes 21 of the 36 v/oter-stressed 
countries importing at least one fifth of their gram 
Source Global Water Policy Pro|ect, based on population data 
from U S Census Bureau and gram data from U S Department 
of Agriculture 


dized by groundwater overpumping alone 
Thus India and China could be headed toward 
combined gram imports of 100 million tons— 
more than the entire current U S supply of 
gram to world markets Pakistan is plagued 
by shortages of Indus River water, groundwater 
overpumpmg, and serious salinization of its 
irrigated lands, and seems unlikely to remain 
food self-sufficient for long 

All in all, water stress will become a much 
bigger driver of the international gram trade in 
the coming years This will occur against a 
backdrop of land scarcity, urbanization, and 


other factors that also cause nations to rely 
more heavily on imported gram As a result, 
the pursuit of food security by trading other 
goods and services for “virtual water”—per¬ 
haps a wise strateg)' for each individual water- 
stressed nation—may not be so wise when 
applied to all nations in this situation 

In the absence of an international food aid 
bank or other global mechanism for filling food 
supply gaps, this may indeed be a risky strategy 
for poorer water-stressed countnes that do not 
have the foreign-exchange earnings to handle 
large fluctuations m world gram prices The 
vast majority of the increase m water-stressed 
populations will occur m sub-Saharan Africa 
and South Asia, sites of the deepest pockets of 
hunger and poverty today 

Sound strategies for coping with water stress 
need to include senous efforts to conserve 
water and use it more efficiently Much water 
continues to be wasted or used unproductively 
even m water-scarce regions In addition, 
ensuring that water scarcity does not translate 
into more hunger requires efforts well beyond a 
grain-import strategy Adequate levels of gram 
per person—whether achieved through domes¬ 
tic production or imports—does not alleviate 
hunger and malnutrition unless the hungry can 
afford to buy food or otherwise get access to it 
Improving the food-producing capabilities of 
poor farmers directly—through the spread of 
low-cost irrigation, for example—is a surer way 
of reducing hunger 
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Food-borne Illness Widespread 
Soda Consumption Grows 
Prevalence of Asthma Rising Rapidly 
Mental Health Often Overlooked 


Food-borne Illness Widespread Danielle Nierenber^ 


Food-borne illness is one oi the most wide¬ 
spread health problems worldwide, and it 
could be an astounding 300-350 times more 
fiequent than reported ^ (Sec Table 1 ) 

Although food-borne diseases strike up to 30 
percent of the population in industrial nations 
each year, the infections arc usually niinoi and 
easily treatable “ Developing nations 
Links: pp. 24^ ^he greatest burden of this 

28, 60 problem because ol the picsence of 

a wide range of parasites, toxins, 
and biological hazards and the lack of surveil¬ 
lance, prevention, and treatment mcasuies that 
ensnarl the poor m a chronic cycle ol malnutri¬ 
tion and infection ^ 

The World Health Organization estimates 
that more than 1 5 billion episodes ol diarrhea 
occur each year in children under the age of 
five from ingesting tainted food and watei, 
leading to more than 3 million deaths ’’ For all 
ages, expelts believe that 70 peicent ol diai- 
rheal disease may be caused by loocl ’( holeia 
can be spieatl by contamnated lood oi waici, m 
1007, 05 nations repoited outbieaks Itadiiig to 
6,000 deaths 

In the United States, lood contaminated 


with hactiiia, paiasitcs. lungi, and viiuses 
causes some 76 million illnesses, 325,000 hos¬ 
pitalizations, and up to 5,000 deaths annually, 
hut because ol undeitepoi ting the tiue figure is 
likely much highet ' I he United Kingdom has 
exju'iieneed a lapiel me lease—peihaps as high 
as lourlold—ol lepoited looel-hotne illness in 
the last two decades, and similar tiends are evi¬ 
dent in Austiali.i, t anaela, Cicimany, Japan, 
New Zealand, the Nethei lands, Sweden, and 
othei nations that track lood-borne disease*^ 
Cilobalization, human migiation, changes in 
eating habits, agiieultuial technologies, and 
enviionmental change can all mllucnce the rise 
and spiead of lood-borne disease The combina¬ 
tion ol consumei demand loi ftesh fruits and 
vegetables ycai round and new trade routes 
means loocl is iiavellmg longei distances to mar¬ 
ketsIncieased consumption ol lood bought 
horn slice 1 vcnclois—and pool hygiene prac¬ 
tices—help spiead lood-hoinc illnesses in the 
uihan de\i loping woiId I li patitis A can be 
spie.id by lood handlcis—an i|udemic in China 
in the IdKOs stiiick some 300,000 people ” 

It can be chllicult to deteimine the piimary 
souiccs ol lood-lioine hazards In the United 


Table 1: Selected 


m 


■•TUgens 


Pathogen 


Description 


Camplyobacter 


Half of infections are associated with eating contaminated poultry or handling chickens, the 
most common food-borne infection in the United States 


Listeria 

Marine Toxins 
Parasites 

Pathogenic E coli 
Salmonella 


Present in soft cheese and meat pastes, for healthy adults it may cause no symptoms at all, but 
among pregnant women, infants, the elderly, and the ill, the death rate is about 30 percent 

Poisonous marine life cause almost 45 percent of known food-borne disease in the Caribbean 
and Latin America Just one— Ciguatera —affects 50,000 people annually 

Amoebas—parasites spread by contaminated food and water—cause 100,000 deaths a year, 
second only to malaria in mortality due to parasites, 10 percent of the world is at risk of con¬ 
tracting trematodes, parasites found in raw freshwater fish, shellfish, and aquatic plants 

Responsible for up to 25 percent of all cases of diarrhea among children and infants in the 
developing world, caused by consumption of food that has come into contact with fecal matter 

Spread primarily through raw or undercooked eggs, poultry, and milk, accounts for the great¬ 
est proportion of food-borne disease in industrial countries 


Source See endnote 1 
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Food-borne Illness Widespread 


States, most ot these illnesses are a result of 
eating contaminated lish, shelliish, fruits, or 
vegetables, lollowed by meat and poultry piod- 
ucts In the United Kingdom, the culprit is 
meat and eggs And in Cuba, the Dominican 
Republic, El Salvador, and Haiti, fish, water, 
and red meat are the lop three maioi sources 
Animal manure and human fecal matter arc 
both common and growing contaminants of 
meat products and of fresh fruits and vegeta¬ 
bles that are stored, processed, or shipped in 
unsanitary conditions 

Traditionally, consumers have been blamed 
for food safety problems—accused of having 
poor personal and household hygiene, under¬ 
cooking food, or not storing crops and food 
properly Aflatoxin (a type of mould), for 
instance, grows on crops kept in humid condi¬ 
tions It can lead to both fatal outbreaks of afla- 
toxicosis and high rates of liver cancer in some 
regions of Aliica, bouthcasl Asia, and China 
In one Chinese village, adults have a 1 in 10 
chance of contracting liver cancer from eating 
contaminated grains Botulism results from 
improper canning, and mortality rales are 
between 35 and 65 percent 

But many food safety problems start long 
before they reach the consumer According to 
the U N Food and Agriculture Organization, 
the trend toward increased commercialization 
and intensification of livestock leads to a vari¬ 
ety of food safety problems Crowded, unsan¬ 
itary conditions and poor waste treatment m 
factory farms exacerbate the rapid movement 
of animal diseases and food-borne infections 
Samples of water downstream of one facility in 
Michigan contained 1,900 times the state’s 
maximum standard for £ coll in surface waters, 
and over 1, 000 people were sickened by E coli 
in Walkerton, Ontario, after the town’s drink¬ 
ing water was polluted by nearby cattle opera¬ 
tions 

Livestock feeds rich in starch but lacking 
hay—the standard diet in factory farms—have 
also been linked to the spread of food-borne 
pathogens, such as E coli Factory-farmed 
poultry can disperse salmonella widely in the 
environment, polluting surface waters, the soil, 


and rivers Heat-induced stress during the 
summer increases susceptibility to illness m 
factory farms, where animals are bred for their 
reproductive potential Unfortunately, anti¬ 
microbial diugs mixed into the feed and water 
of cattle, chickens, and hogs to prevent disease 
have increased antibiotic resistance in bugs 
found in livestock and humans alike, making it 
increasingly difficult to battle emerging 
pathogens 

New technologies m agriculture, including 
pesticides, agncultural chemicals, and, more 
recently, genetic engineering, have the potential 
to create food safety disasters Bovine spongi¬ 
form encephalopathy (mad cow disease), a 
virus caused by feeding cattle the renderings of 
other ruminants, can be spread to humans who 
eat infected meat To date, more than 100 peo¬ 
ple m the United Kingdom, France, and Ireland 
have died from new variant Creutzfeldt-Jakob 
disease, the human form of mad cow^*^ Some 
experts predict that the number of victims 
could top 100,000 by mid-century^’ 

Up to 200 Japanese sushi aficionados are 
poisoned each year by a toxin found in puffer- 
fish, the mortality rate can be as high as 50 
percent And the tradition of eating bush 
meat m Gabon has helped spread the Ebola 
virus—a disease that can be spread by eating 
infected meat from primates and has a mortali¬ 
ty rate of 90 percent 

Food-borne diseases have tremendous eco¬ 
nomic and societal costs They are the most 
frequent reason children are hospitalized m 
developing countnes, and they lead to 
increased absenteeism from school and work, 
loss of income, and poor productivity In the 
United States, the costs of just seven food- 
borne pathogens range between $5 6 billion 
and $9 4 billion annually^® An epidemic of 
cholera m 1991 cost Peru more than $770 
million in lost exports, decreased tounsm, and 
food service closures 
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Soda Consumption Grows 


Enh Asscidourian 


In 2000, the global consumption ol carbonated 
soft drinks (soda) reached 179 billion liters— 

29 4 liters per person ' (See Figuie 1 ) Soda 
maintained Us ranking as the thud most popu¬ 
lar commercial beverage and edged closer to 
milk, which fell to 196 billion liters (32 2 liters 
per person) ^ While milk consumption lell 3 0 
peicenl between 1999 and 2000, soda con¬ 
sumption giew 2 9 percent ' 

The United Stales, with less than 5 percent 
oi the worlds population, is the largest soda 
consumer and accounted lor one 
Link p. 32 third of total soda consumpiton in 
1999 (See Table 1 ) The 58 billion 
liters sold there generated $48 billion dollars in 
revenue for the soda mdustiy^ Soda is already 
the number one drink for Americans, who took 
in an average ol 211 liters of it in 1999—com¬ 
pared with 109 liters of tap water ^ 

This rapid giowth in soda consumption is 
also octuiiing m the developing woilcl C hma, 
with about a fifth til the woild’s population, is 
the louilh laigest consumei of soda ' Ik tween 
1994 and 1999, pei capita consumption in 
China grew 60 percent, to 7 liteis pei ycar''^ 
Annual per capita consumption in Brazil, the 
third largest soda maiket, also shot up 60 per¬ 
cent between 1994 and 1999, reaching 61 liters 
per person 

Unlike juices or milk, which contain vita¬ 
mins and important minerals like calcium, soda 
consists of carbonated water, sweeten¬ 
ers (either caloric or high-iniensiiy). 


tral to building stiong bones, and as most bone 
mass m women is built by age 18, an increase 
m osteoporosis rales is a teal threat '■* A recent 
pieliminary study found that drinking soda is 
significantly associated with increased preva¬ 
lence ol bone liaclLiies in active adolescent 
women ' ^ 

As soda IS a huge souice ol added sugars 
and caloiies, it can also contribute to obesity A 
recent study showed a chieci coiielation 
between consumption ol sugar-sweetened 
drinks and childhood obesity The results 
suggested that childien increase their odds of 
becoming obese by 60 percent with each addi¬ 
tional sugar-sweetened drink they consume 
In America, overweight and obesity among 
children have tripled to 14 percent since 1970, 
and have increased to 61 peicent among 
adults On aveiage, Ameileans consumed 
about 185 caloiics lioin soda each clay in 1999, 
which IS inoic than the suggested daily maxi¬ 
mum ol added siigais 

Soda consumption can also contribute to 
tooth decay Although all sugais can cause 
tooth decay, soda is a piimaiy concern because 
It IS often consumed between meals or sipped 
ovci a long peiiod, which piolongs the time 
that sugais remain in the mouth 

Of the top 10 global brands ol soda, more 
than 80 percent of the volume sold in 1999 
contained cafleine 'Ihis mood-altering drug 


flavoiing, and in many cases caffeine 
Consumption of these calone-dense 
but nutritionally devoid drinks often 
displaces healthier loods, which can 
lead to dietary deficiencies 

In the United Slates, as soda con¬ 
sumption doubled between 1970 and 
1999, milk consumption fell 25 per¬ 
cent ' * During this period, total calci¬ 
um intake by children fell 
significantly*^ A recent study found 
that children who drank soda took m a 
significantly smaller amount of vitamin 
A and calcium each day than those 
who drank milk As calcium is cen- 


Billion liters 



Figure 1 World Beverage Consumption, 1995-2000 
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Soda Consumption Grows 


IS physiologically and psycho¬ 
logically addictive and can pro¬ 
duce physical dependence with 
a daily intake ol just 100 mil¬ 
ligrams ““ Coca-Cola, the 
world’s most popiilai brand, 
contains 34 milligiams ol cal- 
feine per 355-niilliliici can 
Because the eflecis o( cafleinc 
are weight-piopoitionatc, a 
child will be more siiongly 
affected by a small amount ol 
caffeine While calleine is 
supposedly added to enhance 
soda’s llavor, a recent study 
found that only a small percent¬ 
age of consumers were able to 



Country 

Share of 

Global Market 

Per Capita 
Consumption 

Growth Per Capita, 
1994-99 


(percent) 

(liters) 

(percent) 

United States 

33 

211 

10 

Mexico 

8 

146 

-3 

Brazil 

6 

61 

60 

China 

5 

7 

60 

Germany 

4 

92 

18 

Top Five 

57 

53 

15 


Source Beverage Marketing, The Global Beverage Marketplace, 2001 Edition 
(New York 2001) 


tell the dilference between caffeinated and In a recent campaign, the Washington-based 


caffeine-iree colas 


Center for Science in the Public Interest mobi¬ 


The soda industry aggiessively maikets its 
products In 2000, the two hugest solt chink 
corporations, the C oca-C ola C ompany and 
PepsiCo , spent $4 t billion woildwide on 
advertising A signilicaiii poition ol this 
directly targets children, olien connecting soda 
with children’s heroes Tor example, Coca-Cola 
signed an exclusive $150-million global con¬ 
tract with Warner Brothers, the producer ol 
Hairy Pottei and the Philosopher’s Stone, to be 
the sole marketing partner for the movie 
The soda industry also markets to children 
in schools, often signing exclusive marketing 
contracts with school boards, which in many 
cases tie monetary bonuses to a minimum 
amount of soda sold In response, some schools 
have ended contracts alter community objec¬ 
tions In early 2001, Coca-Cola announced 
that It would start selling more nutritious bev¬ 
erages along with soda m U S schools Yet 
this change is probably as motivated by eco¬ 
nomic considerations as by grassroots pres¬ 
sure—recognizing that the U S soda market is 
saturated, Coca-Cola has started to diversify its 
product base to include other soft drinks such 
as water, juices, and sports drinks 

With obesity becoming a global epidemic, 
health organizations and governments are try¬ 
ing to encourage healthier diets and lifestyles 


lized the health and education communities to 
“Save Harry Potter” from Coca-Cola and pre¬ 
vent children from being the target of an 
aggressive advertising campaign 

Several countries have restiicted the market¬ 
ing of products to children In Poland, for 
example, theie is a ban on all television and 
radio marketing to children, which has signifi¬ 
cantly reduced product sales, including of 
soda Sweden also bans advertising to chil¬ 
dren on TV But because of the strong presence 
of satellite TV, to which the ban does not apply, 
this has had less impact on consumption 
In the United States, several states tax soda 
and other “junk foods ” California, for exam¬ 
ple, has a 7 25-percent sales tax on soft drinks, 
which results m an annual revenue of $218 
million Junk food taxes help reduce con¬ 
sumption of these unhealthy, often packaging- 
intensive foods and beverages Further, while 
these taxes currently go to general funds, using 
them to counteract the huge advertising bud¬ 
gets of the soda and other junk food industries 
would help counter their pervasive messages 
and educate consumers about the importance 
of a healthy diet 
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Prevalence of Asthma Rising Rapidly Utci Saoshiro 


Worldwide, an estimated 100-150 million peo¬ 
ple suffer from asthma today ^ On average, 
prevalence rates have been rising by 50 percent 
every decade ^ As one of the most common 
chronic diseases, asthma is increasingly being 
recognized as an international health problem ' 
Though mortality due to asthma (at 218,000 in 
2000) IS significantly less than ma]or killers 
such as tuberculosis (1 7 million), there are 
substantial social and economic costs related lo 
asthma Estimates of total family income spent 
on medical treatment range trom 
L/nIc p 148 5 5-14 5 percent m the United 

Slates lo 9 percent in India "Mt is 
also a major cause of school absences for chil¬ 
dren and lost work-days for adults ^ In 2000, 
the direct costs (hospitalization, physician and 
nursing care, and medication) and indirect 
costs (lost workdays for adults and liletime 
earnings lost due to mortality) together in the 
United States were estimated at 1)12 7 billion ^ 

Asthma is a chronic inllammatory lung dis¬ 
ease, which makes a person much inou sensi¬ 
tive to a variety of irritants and alleigcns ” 

When exposed to these, the airways constrict, 
causing breathlessness, chest tightness, and 
wheezing The symptoms, frequency, and 
seventy of these attacks can be eilhei mild or 
life-threatening, depending on the individual 
Asthma often begins in childhood, when 
immunity systems are still developing and vul¬ 
nerable * ^ Although about one in four children 
eventually outgrows the disease, episodes early 
in life mean that a person is more likely to 
have recurring asthma as an adult 

In mild cases, a person could have attacks 
once a week, sometimes limiting physical activ¬ 
ity and sleep In its severe lorm, asthma can be 
completely debilitating, characterized by con¬ 
tinuous symptoms, trequeni attacks, and signif¬ 
icant limitation of routine activities—even 
walking up stairs ‘ ^ Factors that exacerbate 
asthma include viral infections such as 
influenza, physical exercise, breathing cold air, 
laughing or crying hard, certain drugs (for 
aspirm-sensitive asthmatics), and summer 
hay lever 

The first global study of asthma in children 


IS being conducted in 56 countries So far, the 
International Study ol Asthma and Allergies in 
Childhood (ISAAC) lound the highest percent 
of chilclien with the disease in Australia, New 
Zealand, the United Kingdom, and the United 
States (Sec lable 1 ) These countries also 
had a high iiumhei ol people with asthma 
among adults aged 20 to 44 

The pievalence of asthma lot the United 
Stales has moie than doubled in gist 16 
years—Irom 6 8 million people in 1980 to 17 3 
million in 1998, with deaths also doubling, to 
5,637 in 1995 The numbei of asthmatics in 
Europe has also doubled in the past 10 years 
Although asthma is viewed as a problem 
primarily in industrial countries, an estimated 
15-20 million people in India sutlei from it as 
well Children are paiticularly hard hit, with 
10-15 peicent ol asthma m India occurring in 
childien between the ages ol 5 and 11 In 
Kenya, an esiiinalcd 20 peiccnl ol children 
have asthma, and the nunibci vanes Irom 20 to 
30 peicent in Biazil, C osia Rica, Panama, Peru, 
and Uruguay^- 

The global use in asthma is “one of the 
biggest mysteries in modern medicine,” says the 
World Health Organization (WFIO) The caus¬ 
es of the disease are complex So far the scien¬ 
tific community agrees that asthma results from 
a combination of genetic, environmental, and 
other factors There is strong evidence that 
some people are predisposed to asthma because 
one or both parents have the disease But 
researchers do not yet know which gene makes 
It more likely a child will develop asthma 
Repealed exposure lo indoor allergens, such 
as dust mites, furry pels, cockroaches, and 
molds, IS one of the biggest risk factors, espe¬ 
cially in infants Outdoor allergens such as pol¬ 
lens and fungi can also be a problem These 
and other allergens sensitize a person’s airways 
to irritation and can cause asthma 

Chemical irritants and allergens in the 
workplace are strong risk factors for adults 
The dangerous agents include everything from 
flour for bakers to disinfectants for hospital 
workers Exposure to passive smoking m the 
workplace is also a strong contributing factor, 
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Prevalence of Asthma Rising Rapidly 


1. Asthma in Children^ by .v aSIRiBl 

Region Estimated Prevalence 

(percent) 

Oceania 25 9 

North America 16 5 

Latin America 13 4 

Western Europe 13 0 

Eastern Mediterranean 10 7 

Africa 10 4 

Pacific Asia 9 4 

Southeast Asia 4 5 

Eastern Europe 4 4 

Source See endnote 14 

and has consistently been found to exacerbate 
asthma This is also the case for children 
exposed to parental smoking, especially by the 
mother—the development of smallei lungs is 
typical of infants of moihcis who smoke, there¬ 
by increasing the risk ol the child developing 
asthma 

Air pollution, on the other hand, has yet to 
be established as a causal factoi, although it is 
an important contributing factor, according to 
the ISAAC study In areas with high levels ol 
sulfur dioxide and particulate matter pollution 
(emitted mainly by coal burning for power and 
heating), such as China and Eastern Europe, 
the ISAAC study found a low rate of asthma 
among children (although the general preva¬ 
lence of and mortality from other respiratory 
diseases, such as chronic obstructive pul¬ 
monary disease, are much higher) Yet high 
rates in children were found in countries like 
New Zealand that have relatively low levels of 
air pollution 

WHO estimates that 30-40 percent of asth¬ 
ma may be linked to air pollution in some pop¬ 
ulations But the precise role of different 
types of air pollutants remains ambiguous 
Different studies show that high levels of ozone 
and nitrogen oxide pollution can exacerbate 
existing asthma, while studies relating sulfur 
dioxide pollution to asthma are not as clear 
Studies have also not controlled for other risk 
factors such as indoor allergen exposure, mak¬ 


ing it uncertain to what extent ambient air pol¬ 
lution affects asthma prevalence Most recent¬ 
ly, results from a 10-year study of children m 
southein California suggested that ozone pollu¬ 
tion not only exacerbates asthma, but can also 
cause the disease in children 

Other factors, such as socioeconomic disad¬ 
vantage, are associated with the higher preva¬ 
lence of asthma From inner-city America to 
the urban slums of Nairobi, Lagos, and 
Kinshasa m Afnca, the prevalence of asthma is 
much higher—for example, adult prevalence in 
these three African cities ranges from 7 to 10 
percent, but is 15-20 percent in their slums 
Factors such as inadequate waste disposal, 
poor housing conditions, and lack of access to 
proper medical care contribute to this state of 
affairs 

Fortunately, an estimated 95 percent of asth¬ 
ma can be controlled by continuous medical 
care In 1999 WHO added an anti-mflamma- 
lory diug, beclomethasone, to its essential 
drugs list (which tells countries the safe drugs 
lor treating diseases alfecting the majority of 
the world) Even the most basic drugs are 
either unavailable or unaffordable in many 
developing countries, however 

Prevention measures such as not smoking, 
forgoing carpets and pets, or decreasing invol¬ 
untary exposure to secondhand smoke can all 
improve overall respiratory health A recent 
initiative m North Lanarkshire in the United 
Kingdom found that asthma patients’ visits to 
the doctor dropped by two thirds when condi¬ 
tions favorable to house mites were eliminated 
by steaming carpets, renewing and cleaning 
bedding often, and installing better 
ventilation Although the exact impacts of 
various air pollutants remain unclear, a precau¬ 
tionary approach would suggest the enforce¬ 
ment of clean air rules, as well as keeping 
children indoors on high pollution days 
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Mental Health Often Overlooked Danielle Nierenberg 


In 2001, the World Health Organization 
(WHO) estimated that 450 million people 
worldwide had a mental or neurological disor¬ 
der * Twenty-five percent of the population can 
expect to experience one or more disorders 
within their lifetimes ^ Mental illness is univer¬ 
sal, affecting people in all nations and from 
every background, but poor people in develop¬ 
ing countries lack access to many of the most 
basic resources lor effective treatment 

WHO’s definition of mental health disorders 
IS broad, encompassing a wide range of prob¬ 
lems of both the mind and brain ’ 
Links (See Table 1) It includes autism, 

pp 148, 156 Alzheimer’s disease, schizophrenia, 
depression, sleep disorders, addic¬ 
tion and substance abuse, bipolar affective 
disorder, panic and anxiety disorders, mental 
retardation, and epilepsy■* (Although epilepsy 
occurs because of an electrical mix-up in 
the brain and retardation and autism aie 
developmental piobleins, people with these 
conditions aie often disciiminateci against and 
prevented from fully participating in normal 
social activities ) 


Overall, mental disorders account for almost 
a third of global disability (the number of 
healthy life yeais lost to a disability) from all 
diseases Depression is by fai the most debili¬ 
tating—inoie than 120 million people aie 
affected woilclwidc C uirently, depiession rep¬ 
resents 12 peicent ol the global disability bur¬ 
den, and by 2020 its sliaic is expected to rise 
15 percent, second only to heart disease ^ 
Although the incidence of depression is 
highest during niidclle age, experts recognize 
that the elderly and children are not immune 
to mental health problems The pievalence of 
some disorders—dementia and Alzheimer’s— 
rises with age ^ In the United States, 1 in 10 
young people suflers Irom impairment ol psy¬ 
chological development or Irom behavioral, 
emotional, and depiessive disorders'^ Roughly 
18 percent ol chilclien and adolescents in 
Tthiopia have a mental disorder, while in India 
the ligLiie IS I 3 peiccnt Moic than 20 percent 
ol young peojile in Cieimany, Spam, and 
Switzeiland an alllKitd with depiession, anxi¬ 
ety, Ol othci mental pioblims '' 

Ruial isolation and povcity can make things 


liable 1: Selected Mental Health Problems 1 

Disorder 

Description 

Depression 

Twenty percent of cases never go into remission, recurrence rate after first episode is as 
high as 60 percent 

Schizophrenia 

Found equally in women and men, affects 24 million people worldwide 

Substance abuse 

Dependence on tobacco, alcohol, and illicit drugs affects millions of people and is a rising 
problem in developing nations 

Epilepsy 

Caused by excessive electrical activity in the brain—not dementia—it affects about 50 mil¬ 
lion people worldwide 

Obsessive 
compulsive disorder 

Characterized by uncontrollable anxious thoughts or rituals, more common than schizo¬ 
phrenia, bipolar disorder, or panic disorder and affects about 2 percent of the U S 
population 

Eating disorders 

Between 5 and 20 percent of people with anorexia nervosa, a disease characterized an 
intense fear of weight gam, die as a result of complications Other disorders, including 
bulimia nervosa and bmge-eating, are becoming more common among young women 
and girls in non-western nations, such as Japan, Brazil, and South Africa 

Sources See endnote 3 
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Mental Health Often Overlooked 


worse In remote regions, mental and general 
health care lacilities or counselors are nonexis¬ 
tent or too expensive Rural women—who also 
suffer from economic hardship—are more than 
twice as likely to sudcr from depression than 
the general population Often the mentally ill, 
who carry the extra burden of being poor, wind 
up incarcerated In the United States, there are 
five times as many prisoners with mental illness 
as there are patients in slate mental hospitals 
Changing societal norms can also bring out 
psychological problems as people are separated 
from their traditional social safety nets of fami¬ 
ly and community For instance, eating disor¬ 
ders—an increasingly common problem among 
girls (and more and more boys) in affluent 
nations—have spread to developing countries 
as cultural definitions of female beauty 
change Dependence on a cash economy, 
overcrowding, pollution, and increased violence 
in cities can also exacerbate mental disorders 
Mental illness stiikes men and women dif¬ 
ferently Almost 10 percent of women have a 
depressive episode eveiy year, compared with 
fewer than 6 percent of men Men, however, 
are more likely to have substance abuse prob¬ 
lems and antisocial personality disorders 
Severe mental disorders, such as schizophrenia, 
show no clear gender preference 

Mental illness often exacerbates and in some 
cases leads to other health problems Patients 
with untreated mental disorders who also suffer 
from other chronic conditions, such as cancer, 
HIV/AIDS, heart disease, or diabetes, are less 
likely to experience an improvement in overall 
health And addiction to drugs, tobacco, or 
alcohol—which WHO also classifies as mental 
health disorders—can increase the severity and 
duration of mental illness Studies show that 
the mentally ill are about twice as likely as oth¬ 
ers to smoke Alcohol abuse is on the increase 
in many of the world’s developing regions, 
especially among indigenous groups, who pre¬ 
viously had little exposure to intoxicants 

Suicide is the most tragic outcome of mental 
illness Nearly 1 million people end their lives 
each year and an estimated 10-20 million peo¬ 
ple try to kill themselves Suicide—usually 


preceded by severe depression or schizophre¬ 
nia—IS a leading cause of death in young 
adults (15-34 years of age) m China and most 
of Europe In the United States, farmers m 
the upper Midwest—a region plagued by eco¬ 
nomic hardship and the loss of small farms— 
are 1 5-2 times likelier than other groups of 
men to commit suicide There is a strong cor¬ 
relation between violence against women and 
contemplation of suicide WHO found that 
Japanese victims of domestic violence were 
more than 30 times as likely to commit suicide 
as women who were not abused Battered 
women in the United States are five times more 
likely to commit suicide 

Available treatment methods for mental ill¬ 
ness vary regionally and among socio-economic 
classes Use of psychotropic drugs—mostly in 
industrial nations—is rapidly increasing 
Antidepressants are the third most often pre¬ 
scribed drug, with sales of over $13 billion 
worldwide The number of Americans taking 
medicines to treat their depression has risen by 
more than two thuds over the last decade 
Unfortunately, many are not supplementing 
their drug therapy with counseling or other 
interactions with mental health professionals 
In developing nations, however, therapeutic 
drugs for mental illness are usually unavailable 
to the general population As a result, many 
people end up hospitalized—often in crowded, 
unsanitary asylums where they are neglected 
and abused—for conditions that could be treat¬ 
ed with drugs, therapy, or both Human Rights 
Commissions in India and Central Amenca 
found that at least one third of the “inmates” in 
these hospitals were people with epilepsy or 
retardation, who need not be hospitalized 
Few nations have adequate mental health 
programs, and many lack even the most basic 
or rudimentary services WHO recommends 
that all nations provide treatment for mental 
illness as part of primary health care, launch 
public awareness campaigns to break stereo¬ 
types about mental illness, support community 
care of affected individuals, develop the human 
resources necessary to treat mental health care, 
and support research on mental illness 
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Poverty Persists 
Car-Sharing Emerging 
Sprawling Cities Have Global Effects 
Teacher Shortages Hit Hard 
Women Subject to Violence 
Voter Participation Declines 
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Poverty Persists 


Molly O Sheehan 


Evc'ti though avciagc incomes moic than dou¬ 
bled m developing countnts between 1965 and 
1998, 1 2 billton people—more than one in live 
in the world—lived on less than 1>1 a day m 
1998, a level used by the Woild Bank to denote 
“exiterne poverty” oi lack o( income to meet 
baste food needs ’ (See Table 1 ) Although the 
share of people in this categoiy fell between 
1987 and 1998, the total number remained 
almost constant as population surged 

Roughly 70 peiceni of people surviving on 
less than $1 per day live in sub-Sahaian Alriea 
and South Asia ^ Sub-Sahaiaii 
Links' pp 88< Africa has the largest share ol 
142, 144, extremely pool people, although 

154 there aie tiemendous dillerences 

within and between nations ^ The 
AIDS epidemic, which disproportionately kills 
people between the ages ol 15 and 49, has 
worsened poveity in this legion, as the disease 
lakes the main wage earneis m many lamilus 
Ruial areas house the bulk ol the cMicmely 
poor, but the luial-uiban income gap has bun 
shrinking * In Nigeiia, loi example, Aliiea’s 
most populous nation, a lading economy and 
massive migiation towaid cities in the 1990s 
meant urban poverty outpaced ruial poveity ’ 
Eastern Europe and Central Asia had the 
largest percentage inciease ol people living in 
poverty in the 1990s, lollowing the bieakup of 
the Soviet Union and the collapse of centrally 
planned economies In Russia, the share of 
people living beneath the nationally delined 
poverty line surged from 11 percent during the 
Soviet era to 43 percent in 1996 ^ 

Many thresholds of poverty exceed the $ 1 -a- 
clay measure In industiial countries, some 1 30 
million people live in poverty as delincd by 
earning hall ol national median income ^ In a 
lecent book, a U S repoiter chronicles three 
futile attempts from late 1998 to 2000 to main¬ 
tain her health and dignity while earning $6-7 
an hour, which is what some 34 million people 
living below the U S poverty line try to do “ 
Poverty is about more than income educa¬ 
tion and health reveal important distinctions 
between rich and poor ^ Despite progress in the 
last few decades, 854 million adults are still 


ilhiciait 2 4 billion people lack basic sanita- 
lion, and imi\ da\ 50,000 childien under the 
age oi 5 the ol pievcntable causes 3 he 
Human Deselopmeni Index pioduccd by the 
U N Development Piogramme (UNDP) 
includes adiili hitiatv, edutaiional enrollment, 
and life expectancy Most toiiniiies improved 
their tanking on this index between 1975 and 
2000, hut 20 nations in /Miita, Lastetn Europe, 
and the foimtr Soviet Union actually fell back- 
waid on this scale '' 

Pool people aic alse) elispioportionatcly vul- 
neiable to enviionmtntal iisks, tiime, and gov- 
cininent corruption t)ne fifth of the total 
burden of disease in the developing world is 
caused by enviionmental risks—from lack of 
salt walei to exposure to industrial chemi¬ 
cals '■ When World Bank icscatchcis consulted 
moie than 60,000 pooi men and women m 60 
eouiitiies, m.iin \oitetl liusiiation over then 
liovceile'ssiuss to piolect then faiiiilies horn 
lineals like floods elisease-eailying moseiiii- 
toes, llnexes and eiookeel ollieials " 

NeU onK has |ioviil) iieisisteel in the 1990s, 
but the ebasin between iieb and iiooi has 
wieleiud " While tlnee fifths of the woilel’s 
people earn pist 6 pticeni ol the world’s 
ineome, erne sixth lectives 78 percent The 
gap between iich and poor shiunk in many 
countiics between the 1950s and inid-l970s, 
but the reverse has happened since then Of 
73 countries loi which good data exist, 
inet[uahiy lose between the 1970s and 1990s in 
48 nations, incluehng the United States, most 
of I atm Ameiica, Russia, most of the former 
Soviet bloc, ( hma, and paits of Africa 

Exticme poveity in an tia ol unpiecedented 
wealth IS not merely shameful—it is dangerous 
Many iccent studies have shown a correlation 
between more ee[ual income distribution and 
better public health, with life expectancy high¬ 
er in countries like Sweden, Norway, and 
Japan, where the poorest households receive a 
higher share of income than in other wealthy 
nations Comparing U S metropolitan areas, 
researchers found a higher level of premature 
deaths in the places with the highest 
inequality'^ Poverty and inequality can also 
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Table 1; People Living on Less Than $1 a ITa>o Selectecl Regions; T987 and 1998 


1987 1998 


Region 

Total 

Share of Populahon 

Total 

Share of Populati 


(million) 

(percent) 

(million) 

(percent) 

Sub-Saharan Africa 

2172 

46 6 

290 0 

46 3 

South Asia 

474 4 

44 9 

522 0 

40 0 

Latin America & Caribbean 

63 7 

153 

78 2 

156 

East Asia & Pacific 

4175 

26 6 

278 3 

153 

Eastern Europe & Central Asia 

1 1 

02 

24 0 

5 1 

Middle East & North Africa 

93 

43 

55 

1 9 

Total 

1,1832 

28 3 

1,198 9 

24 0 


Source World Bonk, World Development Report 2000/2001 (New York Oxford University Press, 2000), p 23 


lead to political instability and social tensions 
that impede economic growth and spark fanati¬ 
cism and violence 

Many nations arc lading to meet international 
goals to letlucc poverty-' In 2000, world leaders 
meeting at the United Nations lor a Millennium 
Summit cominiiied to several laudable goals loi 
2015 halving the numbei ol people living m 
extreme poverty, sullcring Irom hunger, and 
living without safe water, reducing inlant mor¬ 
tality by two thirds, and enrolling all children m 
primary school As of late 2001, 74 countries— 
with more than one third of the world’s popula¬ 
tion—were not on track to halve poverty, and 83 
countries, home to 70 percent of the world, 
were not on schedule to halve their share of 
people without access to safe water 

While many attempts to reduce poverty 
have focused on stimulating national 
economies, economic growth alone does not 
guarantee cuts m poverty or inequality A study 
of 47 developing countries between the 1980s 
and 1990s identified 117 growth penods, m 30 
percent of these, the rapid growth did not 
affect poverty levels China’s coastal cities 
have gamed from rapid economic growth in the 
past 20 years, but rural inland communities 
have not—and inequality has soared as a 
result In the United States, the economic 
boom of the 1990s did not dent the nation’s 
historically large income gap, even m prosper¬ 
ous metropolitan areas 


Improving the health and education of 
women and girls can help reduce poverty 
Although global breakdowns of poverty by sex 
are difficult to make, UNDP estimated in 1995 
that women may account for as much as 70 
percent ol the world’s poor^^ Some 64 percent 
ul illiterate adults are women When women 
lack education and health care, population 
growth can overwhelm capacities of countries 
to invest in needed social infrastructure 
Greater economic opportunities arose in East 
Asian nations such as South Korea, Thailand, 
and Taiwan after population growth slowed, 
fostered by policies to promote family planning 
and the education of girls 

Accountable governments can also help alle¬ 
viate poverty^® Burdensome laws and corrupt 
officials thwart many from entering the “legal” 
economy Even m the poorest slums, people 
have built their own homes and businesses, but 
their lack of legal title to property prevents 
them from getting bank loans to further their 
progress More than half the population of 
large cities such as Cairo, Nairobi, and Bombay, 
for example, lacks legal residences 
Economist Hernando de Soto estimates the 
value of real estate not legally owned m the 
developing world and former Soviet bloc 
nations at $9 3 trillion, all of which could be 
brought into the legal system and leveraged to 
reduce poverty 
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Car-Sharing Emerging 


Gary Gardner 


Car-sharing, a subscription-based transporta¬ 
tion service that makes cars available to its 
members, is taking off rapidly in industrial 
nations as environmentally conscious enticpre- 
neurs tap the market lor an alici native to own¬ 
ing or lenting an automobile Some 126,000 
people share nearly 5,500 vehicles in cai-shar- 
ing organizations (CSOs), primarily m Europe, 
but also in North America and Asia ' (See 
Table 1 and Figure 1 ) 

In most car-sharing organizations, partici¬ 
pants have access to a fleet of cars parked at 

designated spots around town, often 
Links: pp. 38, m a subscriber’s neighborhood oi at 
74, 152 a major transit hub Subscribeis 

generally reserve a car m advance, 
although service on demand is possible if a car 
IS available ^ (In Switzerland, two thirds of sur¬ 
veyed members reported having a car within a 
10-mmute walk ol their home, and 95 percent 
said they can gel a car when they want one )' 
Car sharers typically pay a rclundablc deposit, 
and sometimes a yearly mcnibeisliip lec They 
arc also charged hy the houi and by the kiloinc- 
tci lor usage, these charges typically cover gas, 
insurance, and maintenance ^ 

Car-sharing experiments can be traced back 
at least to the 1970s, but growth really took ofl 
in the late i980s, when CSOs opened in 
Switzerland, and then in Germany^ These two 
nations now account for roughly 80 percent ol 
the world’s subscribers Germany is home to 
56,000 car sharers using nearly 2,400 cars, and 
Switzerland claims 43,000 members and more 
than 1,700 cars ^ 

In contrast to Europe, many cities in North 
America, especially in the United States, lack a 
good system of public transportation—a pre¬ 
requisite for successful car-sharing (Car-shar¬ 
ing IS too expensive to use as a sole means ol 
transport) Still, car-sharing is growing rapidly 
in North America where conditions are favor¬ 
able One company operating in Boston and 
Washington, DC, saw membership grow more 
than sixfold between 2000 and 2001 ® And 
older operations have proved successful in 
Montreal, Portland, San Francisco, Seattle, 
Toronto, and Vancouver 


Cai-sharing carves out a niche for the auto¬ 
mobile that plays to Us greatest strength as a 
highly flexible tiaiispoi latum option that 
allows travel to any desiinaiion or combination 
oi destinations, on cleinand, with the capacity 
to cany caigo or passengeis It operates on the 
assunipium that other transpoii needs—from 
daily commuting to tups to the corner mar¬ 
ket—are best met by other modes, such as 
mass tiansit, cycling, Ol walking By using a 
mix of transportation, cai sharers tap the auto¬ 
mobile’s assets while minimizing the expense, 
inconvenience, and extensive environmental 
toll ol piivaie ownciship 

Owneis ol private cars have a strong eco¬ 
nomic mcciiiive to drive rather than bus, cycle, 
or walk because of the heavy investment 
already made in then automobile and because 
the cost per trip ol chiving is idatively low‘^ 
But when car-shaimg replaces piivale owner¬ 
ship, this incentive disajipeais, and people pay 
moic allentioii to then cost pci liip honically, 
people who become eai shaicis olien use the 
shared cars less and less ovei tune as they 
become nioie awaie ol the relative costs ol dri¬ 
ving veisus using mass transit, cycling, and 
walking Cai sharers who pieviously did not 
own an automobile not surpiisingly end up 
driving more, but they still travel less and use 
less fuel than a private owner *' 

For people who can forgo a car lor daily 
use, car-sharing can lower total transportation 
expenses The American Automobile 



Region 

Members 

(number) 

Vehicles 

Europe 

112,701 

4,865 

North America 

11,032 

547 

Asia 

1,850 

70 

Total 

125,583 

5,482 


Source Worldwatch estimates based on discussions with various 
car-sharing organizations 
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Association cslimdits that car ownership 
costs on average 1)7,600 per yeai in the 
United States lor a car driven 24,000 kilo¬ 
meters (15,000 miles) annually'- People 
using a shared cai foi 16 hours a month, 
dnving 128 kilometers (80 miles), would 
spend only $1,900 as members of a 
Washington, DC, CSO—a savings ol 
$5,700 a year in driving expenses Even 
if they spend another $1,500 on mass 
transit, they can expect to save more than 
$4,000 annually 

Car-sharing is a good example ol using 
services, rather than goods, to meet peo¬ 
ple’s economic needs In this case, sub¬ 
scribers rely on the service provided by a 
CSO rather than a private car to meet part 
of their transportation needs This trend 
toward services reduces environmental impact 
by making the economy less materials-inten- 
sive Indeed, each shared cai is estimated to 
eliminate lour tais—and all the rubber, metal, 
and glass that these lepresent—Iroin the 
road 

Because car shaiers diive less than most car 
owners do, car-sharing brings leal social and 
environmental benclits to cities In 
Switzerland, people who give up their car when 
they join a CSO reduce car use by more than 
70 percent a year, easing congestion and pollu¬ 
tion And compared with nonmembers, sub¬ 
scribers to the Mobility CSO in Switzerland use 
about 55 percent less fuel annually Yet they 
are not socially isolated they end up travelling 
about 10 percent more a year than before they 
started car-sharing—via mass transit, bicycle, 
motorbike, or walking And because shared 
cars are used more intensively than privately 
owned vehicles (which typically sit idle most 
of the time), sharing reduces the need for 
parking spaces 

Some European car-sharing agencies have 
begun to link car-sharing with other trans¬ 
portation options and with other car-sharing 
organizations In 1998, Swiss Federal Railways 
and Mobility CarSharing Switzerland intro¬ 
duced a combined season pass that allowed 
access to shared cars and to trains throughout 


Thousand Participants 



Figure 1 Growth in Car-Sharing Worldwide, 
1988-2001 


the countryAnd European Car-Shanng, a 
consortium of these organizations, makes cars 
Irom Its members available to subsenbers in 
more than 80 cities across the continent 
The future of car-sharing appears to be 
bright In Switzerland, some 600,000 people— 
9 percent ol the population, and 15 times the 
current car-shanng subscription base—are esti¬ 
mated to be interested m signing up 
Meanwhile, rental companies are jumping into 
the game In May 2000, San Francisco’s rapid 
transit authonty and Hertz jointly launched a 
commercial “station car” rental program 
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Sprawling Cities Have Global Effects Molly 0 Sheehan 


Cars and highways are stretching cities to new 
limits, as cars require more space than other 
forms of uiban transportation do A lane ol 
light rail, for example, can move four to eight 
times more people per hour than a lane ol 
highway can, while 10-20 bicycles can be 
parked in the space needed for one cai * 
Although there is no single global measure 
of car-dependent urban development, or 
“sprawl,” census data do reveal more spread- 
out cities in some parts of the world— most 
dramatically in the United Slates ^ 
Links pp. 52, analysis ol U S census siatis- 

74 88 150 tics found that the number ol peo¬ 
ple living m 58 U S metropolitan 
areas rose 80 percent between 1950 and 1990, 
while the land covered by those areas expanded 
305 percent ^ Another study found that even in 
11 urbanized areas in the United States whei e 
population decreased between 1970 and 1990, 
the amount of land covered by those urbanized 
areas increased 

Researchers trying to track uibanizaiion pat¬ 
terns worldwide are thwarted by inaccurate oi 
outdated census data, so satellite lemote sensing 
has emerged as an important tool boi example, 
Landsat images of Shenzhen in C hina reveal a 
rapid increase in built-up area 25 peicent 
growth between 1992 and 1996 alone ’ One set 
ol studies undertaken m the United States m the 
1990s combined Landsat images with historical 
maps and census data to show land growth 
outpacing population growth in the San 
Francisco- Sacramento and Washington, 
DC-Baltimore regions ^ Scientists plan to 
use this approach for other cities ^ 

Many cities are located on prime agii- 
cLiltural sites, so urban expansion paves 
over valuable lai inland Researchers have 
used images Irom a U S satellite to create 
a map ol nighttime city lights that corre¬ 
sponds well to census estimates of urban 
area ^ When researchers compared the 
area covered by cities to the U N Food 
and Agriculture Organization’s digital soil 
map, they found that although only 3 
percent of the U S land surface is urban¬ 
ized, the best soils are being developed 


first Suburban loads and houses supplant 
more than 1 million hectares ol farmland each 
year in the United States In China, the gov- 
cinment estimates that some 200,000 hectares 
ol arable land disappear each year under city 
streets and developments '' 

Spiawl IS also linked to global climate 
change Caibon dioxide, released m large quan¬ 
tities by lossil luel combustion, is one of the 
most important heat-trapping “greenhouse 
gases" warming the atmosphere Between 
1990 and 1998, load tianspoitation was the 
fastest growing source ol carbon emissions 
from luel burning (See Figure 1 ) 

Researchcis studying transportation and land 
use in cities worldwide find higher carbon 
emissions pei pci son in less densely populated, 
spiawhng uiban aieas (See Figure 2 ) 

If average lemperatuies continue to rise as 
scientists pio|ecl, the consequences are likely 
to include sia level use, deadly heal waves, and 
an expanded laiigc lor disease vcctois—and 
most cities will be vulneiablc to one or more of 
these ihieats ' ’ Many cities aie located along 
coasts, winch aie most endangeied by sea level 
rise Indeed, two thuds of the world’s popula¬ 
tion lives within 60 kilometers of a coast, and 
this number is expected to use to three fourths 
by 2010 hven a small hike in average tem¬ 
perature can increase the risk ol heat waves, 
which can be especially deadly in cities because 


Percent 


Non-road 

transport 


m 

1 


1 

Utilities 

Industrial 1^°°^ . 


Residential 


transport 




Source lEA 


Figure 1 Change in World Carbon Emissions 
from Fossil Fuel Burning, by Sector, 1990-98 
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hot weather accelerates the chemi¬ 
cal reactions that produce urban 
smog 

Perhaps the most important 
global implication of sprawl, how¬ 
ever, IS that more of the world’s 
people are experiencing the local 
health effects of car-centered devel¬ 
opment, including air pollution and 
road deaths Studies m Europe 
show that m some countries pollu¬ 
tion from motor vehicles actually 
kills more people than vehicle acci¬ 
dents do The death toll from 
vehicle accidents alone is not 
insignificant nearly a million peo¬ 
ple—mostly pedestrians—are killed 
on the world’s roads each year 

Motor vehicles also harm human 
well-being by impeding other forms 
of traffic and causing costly delays 
Cities such as Atlanta, Bangkok, and Jakarta are 
less densely populated than Pans, Moscow, or 
Shanghai, yet suffer worse traffic delays because 
they have neither effective public transit sys¬ 
tems nor adequate facilities for bicyclists and 
pedestrians Every day Atlanta loses more 
than $6 million to traffic delays, and Bangkok 
more than $4 million But such estimates only 
value hours that could have been spent work¬ 
ing, it IS harder to measure the loss to society of 
time that could have been used to care for chil¬ 
dren or build friendships in a community 

Nearly half the world—2 8 billion people— 
lived m urban agglomerations m 1999, almost 
four times as many as m 1950 And that num¬ 
ber IS projected to rise significantly The way 
cities are built directly affects the lives of many 
more people today than in years past, and will 
likely continue to do so in the decades to come 

Although the situation varies from country 
to country, economic forces tend to favor 
sprawl the price of construction falls with dis¬ 
tance from city centers, the up-front price of 
building a road network is far less than invest¬ 
ing m a public transit system, and the price of 
any given car trip in many cities is less than 
that of bus or rail travel 


Figure 2 Population Density Versus Carbon 
Emissions from Transportation, 1990 

These prices, however, do not reflect the 
costs to society of car-dependent cities Various 
researchers have estimated the costs of road 
transport not covered by drivers—including air 
pollution, noise, traffic delay, road damage, and 
accidents—to be around 5 percent of gross 
domestic product in industrial countnes such 
as the United States, and even higher m some 
developmg-country cities 

Governments could alter price signals that 
favor sprawl by minimizing their spending on 
new roads, sewers, and other infrastructure m 
outlying areas, by removing barriers to invest¬ 
ment m central locations, and by adjusting the 
taxes of various transportation modes 
Bicycling imposes few costs to society, so m 
countries where a bicycle constitutes a serious 
investment, governments could slash the luxu¬ 
ry tax on bikes and help lower the barriers to 
purchase by underwriting loans Govern¬ 
ments could also increase the price of driving 
by raising motor fuel taxes, charging heavy 
trucks for the extra wear they impose on roads, 
introducing fees for driving on congested roads 
at peak travel umes, and substituting transit 
tickets for parking pnvileges 
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Teacher Shortages Hit Hard Kathleen Huvane 


The world will require more than 18 million 
additional teacheis in the coming decade if it is 
to reach univcisal primary education goals hy 
2015 ' Teacher shortages persist in a variety of 
forms and legions (see Figuie 1) that have clis- 
paiate impacts—affecting access, duration, and 
quality of schooling for childien - 

Generalizations sometimes mask inequities 
within nations as well The richest 10 percent 
of El Salvadors youth, for instance, receive 8 6 
more years of schooling than the poorest 10 
percent, indicating an acute lack of teacheis foi 
the most needy ^ Persistent shoit- 
Links: pp 88, plague remote rural and low- 

90, 148 income urban areas of the United 

States, where turnover rates are 
highest and the greatest percentage of teachers 
are uncertified, especially in schools with a 
high proportion of non-Caucasian students 
Seventy percent of American schools with “low 
minority” populations have math teacheis with 
a degree in math, compared with just 42 per¬ 
cent in “high minoiity” sehenils 

Mortality from AIDS has rctluecel popula¬ 
tions of both students and teachers thioughout 
sub-Saharan Africa ^ By 2010, for example, 
Zimbabwe’s primary scheiol populatiem will 
likely decline by 24 percent ^ And 


European schools In 2001, teachers from 
such countiies as Barbados and jamaica were 
reciuiteel hy New Yoik C ity public schools to 
aeldiess an 8,000-peison teacher shortage 
I iirecl hy salaiic's up to foui times higher than 
in then home countiies these teacheis are 
often some of the most educated and fluent 
English spcakeis m their fields 

Salaries, the single largest expenditure for 
schools, determine the number of teachers that 
tan be hiiecl As public icsouices dimmish, 
parents and othei supporters have to pay more 
for schooling Some 40 pciecnt of education 
funding in Chile, Peru, and the Philippines 
comes from private souiccs, and Oxfam esti¬ 
mates that the pooiest 40 percent of develop- 
mg-countiy families will spend one tenth of 
their income to send two thilehcn to primary 
school 

I elueation spending is often curtailed in 
countries uiufeigoing economic ii.insiiion or 
ciisis 1 conomic icfotms in /amliia outlined by 
the Intel national Moiietaiv 1 unci m 1901 led to 
a 25-peiccnt iccluction m education spending 
III just three yeais Private-sectoi giowth in 
education systems is encouraged in developing 
countries like ( otc d’lvoiie, where 60 percent 


eight teachers die every week m Cote 
d’Ivoire from AIDS-related illness ^ All 
employment sectors have been affected 
by AIDS, and many teachers have left 
the profession to fill gaps left in more 
lucrative professions ^ 

The dearth of trained teaching pro¬ 
fessionals reinforces the cycle of under- 
enrollment One third of all children in 
developing countries attend school for 
less than five years Although student 
enrollment has increased m every 
region of the world since 1990, more 
than one quarter of the children in 
South Asia and 40 percent of all chil¬ 
dren m Africa did not have access to a 
formal education in 1998 

Many highly qualified teachers from 



developing countries are being recruit- 


Figure 1 Teachers per Thousand Population, 


ed to fill positions m U S and 


by Region, 1997 
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of secondary schools have been pnvatized—a 
trend that can exacerbate inequities as the 
poorest, especially girls, are excluded 

Teacher shortages in industrial countries are 
exacerbated during times ol economic growth 
because existing and potential teachers are 
drawn to higher-paying jobs Ironically, recent 
downturns m the global economy may have a 
positive impact on the teacher supply in 
California’s Silicon Valley, shortages have 
diminished since the technology economy 
crashed m 2000 

When scarcities intensify, teachers are 
assigned to positions for which they are not 
adequately trained Hall oi California’s new 
schoolteachers in 2000, for example, had either 
no credentials or were inadequately prepared 
for the subjects they taught Sub-par test 
scores in Germany have been partly attributed 
to low teacher morale and shortages in certain 
subject areas 

Training and suppoiting new teachers can 
be cosily, and returns from these iiivestmcnts 
are often ncvei icahzed for instance, hall ol 
all new teachers in city schools in the United 
States quit within live years Nearly half of 
Australia’s teachei population is over 45, and 
the number of university students in education 
programs there fell by 33 percent between 1991 
and 1998 A third ol Germany’s teachers 
reportedly feel overworked, and two thirds 
retire early 

Children in industrial countries spend more 
time in school and benefit from smaller class 
sizes In contrast, compulsory education in 
Colombia and Nepal lasts just five years—half 
as long as in France and Australia Student- 
teacher ratios vary widely across the world, 
from a low of 1 8 in Libya to a high of 1 72 in 
Mall The typical primary school teacher in 
the Democratic Republic of Congo in 1995 had 
24 more pupils in his or her class than a 
teacher m Spam, a gap indicative of regional 
trends 

A shortfall of qualtfied teachers m math, 
science, special education, and bilingual 
education afflicts schools in the United States 
and many European countries Such prob¬ 


lems also exist in developing countries, where 
less than 1 percent of children with special 
needs attend school, but they are often over¬ 
shadowed by more pressing educational 
crises Some governments are under pressure 
to find enough teachers to meet the demands 
of demographic “youth bulges ” Half the popu¬ 
lation of Egypt, Iran, Iraq, Saudi Arabia, and 
Syria is under 25, while over 60 percent of 
Pakistan and Afghanistan’s populations fall into 
that category^® 

Teacher shortages are also a result of nation¬ 
al disasters and conflict Some 80 percent of 
children not enrolled in school live m cnsis or 
post-crisis countnes, where the teaching staff 
who remain are commonly undertramed and 
underpaid Teachers have even been specifi¬ 
cally targeted for political killings by regimes 
such as the Khmer Rouge, which decimated 
Cambodia’s teacher population in the 1970s—a 
loss from which it has yet to recover 

A lack of teachers with diverse cultural and 
ethnic backgrounds constitutes another type of 
shortage, as students are deprived of role mod¬ 
els and perspectives from their own communi¬ 
ties Over a third of all U S students are 
minorities, but 87 percent of the teachers are 
Caucasian Teacher shortages can also be gen¬ 
der-based Countnes with low female literacy 
and enrollment rates are also likely to have 
lower percentages of female teachers Though 
women dominate the teaching profession glob¬ 
ally, they are rare in remote rural areas of devel¬ 
oping countnes 

Free and compulsory education is identified 
as a fundamental human nght by the United 
Nations It can elevate living standards for 
individuals and societies as a whole, with posi¬ 
tive impacts measured across a broad range of 
economic and social indicators, including 
increased gender equity, improved health, high¬ 
er incomes, and lower levels of population 
growth While effective education can take 
many forms, there is little dispute about the 
fact that a skilled teaching force is central to 
the actualization of this commitment 


VITAL SIGNS 2002-2003 


155 


Women Subject to Violence Dcinicllc Nierenberg 


One in three women worldwide has experi¬ 
enced abuse in her lifetime ' And in some 
nations, according to the World Health 
Organization, the number of women ever 
abused ranges horn 16 to 52 percent ^ Abuse 
Irom an intimate parlnei—the most common 
lorm of violence against women—occuis in all 
countries, tiansccnding economic, cultural, 
and religious boundaries ^ But these numbcis 
are only estimates at best—the shame, fear, and 
lack of legal rights that accompany gender 
inequality keep many women from reporting 
their attackers or even acknowledging that 
abuse is a problem throughout their lives 
Abuse shadows women bom birth—and 
even before (See Table 1) Sex-selective abor¬ 
tions, female infanticide, and 
Links’ pp 88, neglect of girl children are common 
94, 144, 148 in India, China, and other nations 
UNICTF estimates that more than 
60 million girls woildwide ate considerctl 
“missing” because they weic aboiicd, killed 
shortly altci hiith, oi hidden fiom authoiiiies ’ 
In the Indian slate of llaiyana, the sex latio has 
inereasingly favored males since the eaily 
1990s—160 males aie born foi every 100 
females China’s most recent census shows 
that 117 boys are born for every 100 girls, and 
in the most remote legions the difference is 
even higher ^ By comparison, in Germany usu¬ 
ally 96 boys are born for every 100 girls ^ 

As children and adolescents, girls experience 
such familial, educational, and cultural abuses 
as enforced malnutrition, incest, female genital 
mutilation (FGM), denial of medical care, early 
marriage, prostitution, and forced labor'’ An 
estimated 140 million women and girls have 
undergone debilitating mutilation of their geni¬ 
tals, and another 2 million are at risk of being 
subjected to this practice each year because ol 
their ethnic or religious backgrounds FGM 
causes its victims to suffer a lifetime of painful 
urination, menstruation, and sexual intercourse, 
as well as difficulties during childbirth It also 
increases women’s vulnerability to HIV/AIDS 
and other sexually transmitted diseases due to 
the use and reuse of unsanitary instruments '' 
According to the U S Department of Justice, 


young women—leenagcis to women m their 
mid-tweniics—aie nearly three time as vulnera¬ 
ble as older women to attack by a husband, 
boyhiend, ot foimci partnci But older vic¬ 
tims ol domestic violence—those between 35 
and 49 yeais ol age—aic inoie likely than 
yoiingei ones to he killed ' ’ Overall, women in 
the United States are 60 peiccnt more likely 
than men to he killed by an intimate partner*’’ 

Violence against women oiten includes 
moie than physical or veibal assaults A third 
to hall ol physieally abused women also report 
forced sex In lact, a study in Ixon, 
Nicaiagiia, ioiinel that emly 2 5 peiccnt of 
women abused by their paiiners had not been 
sexually assaulted *'’ Used as a weapon, sexual 
violence in all its forms—coerced sex, rape, 
incest—inhibits women’s ability to control their 
own leproductivL health Women in conlhct 
situations aie paiticulaily vulnerable when rape 
IS used as tool ol intimidation Duiing the war 
m the Balkans, lulwtcn 20,000 and 50,000 
women and gnis wcu lapid ni Bosma- 
1 Icizcgovma '' 

C hildicn, and especially gnls, sullei from 
domestic violence as well According to 
UNILLI, almost two thuds of the children who 
live in lainihcs where the mothci is abused by a 
husband or boyhiend are also beaten *** 
Children ol women who aie beaten by their 
domestic paitneis are more likely than other 
children to die before the age of 5 

“Too often, women and girls cannot say no 
to unwanted and unprotected sex without fear 
of repiisal,” notes Noelccn Heyzer, Executive 
Director oi UNIFEM, the U N Development 
Fund lor Women Many men consider sex 
their unconditional right, and fear often pre¬ 
vents women from discussing contraceptives or 
then sexual lights with partners UNICEF 
leporls that women in Kenya and Zimbabwe 
hide their birth control pills m fear that their 
husbands will discover that “they no longer 
control their wives’ fertility”^* Forced sexual 
initiation also increases the risk of HIV infec¬ 
tion among girls and women More than two 
thirds of girls in South Africa do not choose to 
have sex the first time but are instead coerced 
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Selected Fxamples of Violence Against Women 


Female Infanticide 

Female Genital 
Mutilation 

Rape 

Murders 


Honor Killings 


Suicides 


In Punjab, India, only 793 girls were born for every 1,000 boys 

In Ethiopia, nearly 85 percent of girls have undergone mutilation of their genitalia, in 
Somalia, the figure is more than 95 percent Worldwide, more than 6,000 girls per day are 
in danger of undergoing these procedures due to their ethnic or religious backgrounds 

In the United States, 1 5 million women are raped annually and 14-20 percent of women 
will be raped in their lifetimes 

In India, more than 5,000 brides are killed annually because their families are unable or 
unwilling to pay the dowry promised at marriage 

As many as 5,000 young women died at the hands of their parents or other relatives in 
2000 for "shaming" their families by having sex, socializing with boys, or becoming victims 
of rape 

In China, suicide is the leading cause of death for women between the ages of 20 and 34 


Source See endnote 4 


and raped, incicasinjj then chancci. ol conlracl- 
ing AIDS in a nation wheie 10 pciccnl ol the 
population is lllV-positivc 

Poverty can exact ibate abui>c, exploitation, 
and violence against women An estimated 4 
million women and gii Is are bought and sold 
worldwide each year Traffickers target eco¬ 
nomically depressed families, promising to find 
work and schooling for their daughters in the 
city Most of these young women and girls then 
become prostitutes at least 10,000 enter the 
commercial sex trade in Thailand each year, 
and roughly 7,000 Nepali girls are brought into 
India annually for prostitution 

Ironically, increasing women’s economic par¬ 
ticipation can contribute to a sense of inade¬ 
quacy among men, leading them to use 
violence as a means of “control ” In addition to 
being beaten, maquiladora workers m Mexico 
report being deprived of their earnings by their 
husbands, as do women in microcredit pro¬ 
grams in parts of Peru and Bangladesh In 
Papua New Guinea, the mam reason female 
teachers gave for turning down promotions was 
“the fear that it would provoke their husbands 
to more violence 

In extreme cases, women may try to end 


their lives to escape abuse According to 
Radhika Coomaraswamy, the U N envoy on 
violence against women, “the suicide rate 
among women is high m conservative and 
repressive societies Under restrictive 
religious regimes, “some women see suicide 
as the only way out Females in some parts 
of Turkey, Afghanistan, and Iran account for 
as much as 80 percent of all suicides Nearly 
500 women a day kill themselves in China 
alone 

In 1995, the Fourth World Conference on 
Women in Beijing gave priority to eradicating 
violence against women—calling it an “obsta¬ 
cle to the achievement of the objectives of 
equality, development and peace An end to 
the violence requires an end to the discrimina¬ 
tion that women face in every aspect of their 
lives—from inequities in education and the 
workplace to the lack of control they have over 
their sexual and reproductive lives 
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Voter Participation Declines Molly 0 Sheehan 


Voter participation in competitive elections 
worldwide declined slightly between 1945 and 
1979, from an average of 78 percent to 76 pci- 
cent, and then rose to 79 percent m the 1980s, 
according to the Stockholm-based International 
Institute lor Democracy and Electoral 
Assistance (IDEA) ' But overall turnout at elec¬ 
tions dipped to 71 peicent in the 1990s - (Sec 
Figure 1 ) 

Several laclors help to explain the drop-oil 
Since the 1970s, voter participation in many 
established dcmociacics has declined 
gradually^ Many nations ol the developing 
world that have introduced elections since the 
1960s have young populations, and youth in 
all nations tend to vote less than their eldeis 
do Also, there was a sharp rise in the total 
number of elections in the 1990s, which was 
spurred by the newly democratizing nations ol 
the foiniei Soviet bloc ‘fhese countries regis¬ 
tered relatively low votei tuinoui on aveiagc, 
although their participation levels aie me leas¬ 
ing with tunc ’ Whereas there wcie some 294 
presidential and pailiamcntaiy elections in the 
1980s, there weie 603 such elections m the 
1990s 

Despite the dip, voters have tinned out in 
lone in a wide range of nations all acioss the 
woild since 1945 ^ (Sec Table 1 ) The elections 
with the best turnouts since 2000 similarly 
have occurred in a cross-section of 


the highest ranking ol “lice" by the indepen¬ 
dent monitoiing giotip Freedom House are also 
the most piospeious " This oigamzation finds 
that the share ol woild population living in 
‘lice” demociatic states grew lumi 36 percent 
in 1981 to 41 iieicent in 2001 1 he worst 

nations in this lanking aie Alghanistan, Cuba, 
Ec|tiaioiial CiUinca, liac|, Libya, Myanmar (for- 
meily Buima), Noith Koiea, Saudi Arabia, 
Sudan, S)iia, and 'luiknicnistan ” 

Despite the promise ol a host oi liist-ever 
demociatic elections in Lastein Europe and 
Central Asia in the 1990s, seveial nations in 
these legions saw piogicss toward lice and fair 
elections erode The Maich 2000 piesidential 
elections in Russia sullered Irom heavy govern¬ 
ment pressttic on the press, voter fraud marred 
the November 2000 elections in Azerbaijan, 
and the goveinmeni ol the Ukiaine has increas¬ 
ingly intcileiccl in piess coveiage ol public 
allaiis '' 

foclay, 21 ol 5 3 nations in Aliica aie elcc- 
toial clemoclacics, mote than evci bclorc,but 
coiiu]ition continues to m.ii many campaigns 
and elections in this icgion Rcpoits ol politi¬ 
cal killings oveishadowed /nnbabwes 2002 
picsidcntial campaign, as the government led 
by President Robert Mugabe cracked down on 
the media and intimidated opponents 
Despair ovei entrenched government graft 


nations more than 90 percent ol eligible 
voters participated m parliamentary elec¬ 
tions in Ethiopia, Tajikistan, and Guyana 
in 2000 and in presidential elections in 
Chile in 2000 and Seychelles m 2001 “ 
Five of the lop democracies in voter 
turnout—Australia, Belgium, 
Liechtenstein, Nauru, and Singapore— 
cnlorce compulsory voting laws, which 
could help explain their high participa¬ 
tion rates There is no signiiicant correla¬ 
tion between a nation’s voter turnout and 
us wealth, the number ol years it has 
been a democracy, or its literacy level 
Although the existence of elections 
does not guarantee a high quality of life, 
the 86 electoral democracies that receive 


Percent 



Figure 1 Voter Turnout in Elections, 1945-2001 


758 


VITAL SIGNS 2002-2003 



Voter Participation Declines 


i,ii)i(' 1 'k)!') Nations in Voter 
l\irli( ipalKMi, 1945-2001 


Qjunlry 

Elections 

Average Share of Voters 
Participating in 
National Ejections 

(number) 

(percent) 

Australia 

22 

94 5 

Singapore 

8 

93 5 

Uzbekistan 

3 

93 5 

Liechtenstein 

17 

92 8 

Belgium 

18 

92 5 

Nauru 

5 

92 4 

Bahamas 

6 

91 9 

Indonesia 

7 

91 5 

Burundi 

1 

91 4 

Austria 

17 

91 3 

Angola 

1 

91 2 

Mongolia 

4 

91 1 

New Zealand 

19 

90 8 

Cambodia 

2 

90 3 

Italy 

15 

89 8 


Source See endnote 7 

appeared to be at least one of the factors con¬ 
tributing to violence in Kenya’s slums in the 
run-up to that nation’s 2002 election 

On a more positive note, a number of elec¬ 
tions since 2000 have served to further peace 
and human rights In Ghana, a president who 
seized power in a 1981 coup and ruled for near¬ 
ly two decades was prevented from continuing 
for a third term by the nation’s constitution 
The nation held its first-ever democratic elec¬ 
tions m 2000, in which more than 60 percent of 
the voting population turned out to elect oppo¬ 
sition leader John Kufour as president 

After years ol bloodshed in Yugoslavia under 
Slobodan Milosevic, the free election of Vojislav 
Kostunica m 2000 heralded a new era 
Similarly, in the province of Kosovo, the first- 
ever democratic elections were held m 2000 
In Mexico, the election of Vicente Fox m 
2000 ended more than 70 years of virtual one- 
party government The resignation of Alberto 
Fujimori m Peru amidst a corruption scandal 
was followed by gams in political freedom and 
the fair election of Alejandro Toledo in 2001 


Some 86 percent of voters turned out to 
participate in the first democratic election in 
East Timor in 2001 The elections created a 
new parliament two years after East Timor 
voted to affirm its independence from 
Indonesia And in February 2001, some 90 
percent of registered voters in Bahrain turned 
out to support a referendum to establish a 
democratically elected chamber in parliament 
and to set up an independent judiciary 
Some more established democracies held 
elections with record low turnouts m recent 
years The U S presidential election of 2000 
attracted only 51 percent of eligible voters, 
although It received worldwide attention as a 
result of the debate over the counting of bal¬ 
lots in the closely contested race The United 
Kingdom also had a record low turnout for its 
parliamentary elections m 2001, with only 59 
percent of eligible voters participating 
In countries that hold competitive elec¬ 
tions, advocates of environmental protection 
and social justice have the opportunity to raise 
the profile of these issues at the ballot box In 
Western Europe, strong, pro-environment 
“green” political parties have pushed environ¬ 
mental issues onto the public agenda m many 
nations And as urban sprawl has emerged as 
a growing concern m the United States, voters 
approved hundreds of local and state ballot ini¬ 
tiatives to address the problem in the 1998 and 
2000 elections 
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Progress Against Landmines Michael Renner 


Anti-personnel landmines have taken a heavy 
toll for decades ^ Not only do they kill and 
maim indiscriminately, they make fertile land 
unusable, inhibit travel, prevent farmers from 
getting their produce to markets, discourage 
repatriation of refugees, and hinder reconstruc¬ 
tion efforts after wars end 

Since the passage of the international mine 
ban treaty in 1999, however, significant headway 
has been made in recent years in battling this 
problem ^ A growing number of governments 
are joining the treaty And the 
Link p 94 International Campaign to Ban 

Landmines (ICBL), an international 
coalition of nongovernmental organizations, 
concludes that there is reduced use of anti-per¬ 
sonnel mines, a dramatic drop in their produc¬ 
tion, a near-complete halt to exports, destruction 
of stockpiled mines at a rapid pace, growing 
amounts of land that has been cleared of 
mines, and fewer victims in alfcctecl couniriis * 
The Mine Ban Treaty was hammcied out in 
]ust 14 months, opened forsignaluu in 
December 1997, and entcicd into ioicc in 
March 1999—lightning speed compared with 
the usual piocess oi international negotiating 
and treaty-making Its adoption capped a 
highly successful campaign by the ICBL, which 
started in 1992 ’ 

As of October 2001, 142 countries had 
signed or ratified the treaty^ Almost all African 
countries, heavily affected by mines, have 
signed on In the western hemisphere, only the 
United States and Cuba have not joined in, m 
the European Union, only Finland has not 
Most ol the Middle East and many Asian 
nations have so far declined to )om the tieaiy 
Unfortunately, the 53 holdouts around the 
world include three of the live permanent 
members of the Security Council (the United 
States, Russia, and China) and some other 
major producers, including India and 
Pakistan ^ 

In Its 2001 Landmine Monitor report, the 
ICBL puts the number of countries still pro¬ 
ducing anti-personnel mines at 14, among 
them Russia, Egypt, Iran, Iraq, China, India, 
Pakistan, North Korea, and South Korea ^ The 


United States is melueleel m this eaiegory as 
well, although it has not manulaetured any 
mines since 1996, it has reluscd to adopt an 
ofhcial moiatorium or ban Encouragingly, 41 
nations have now ended pioeluction, including 
H ol the 12 ma)oi past pioduceis, all of them in 
Europe 

The 1C B1 estimates that about 230-245 mil¬ 
lion anti-personnel mines lemain stockpiled m 
100 eounines *' Non-signaiorics to the treaty 
hold the vast majoiiiy—senne 215-225 
million C hma alone is believed to have 110 
million mines, followed by Russia with 60-70 
million, and the United States with 11 mil¬ 
lion " Ukraine, Pakistan, India, and Belarus 
each hold about 4-6 million '■* The treaty 
requires that stockpiles be eliminated, and 
some 27 million anti-personnel mines have 
been desiioycd m leeent years in as many as 50 
countiies By late 2001, 28 countries had 
desiioyeel then aisenals, and another 19aie 
well along m this task 

I he U S State ne|iaitnunt estimates that 
theie aie 45-50 million landmines bulled in 
neaily 60 eountiies *' But I anclnunc Monilot 
2001 lepoits that 90 eountries and 11 non-sov- 
eieign territories (such as C hechnya, Iraqi 
Kurdistan, Palestine, and Somaliland) are 
alleetcel Chily about one third ol them have 
undertaken surveys or undergone a systematic 
assessment During 2000 and early 2001, 
mine clearance operations were carried out m 
76 countries and lernioiics 

No one knows how many people fall victim 
to mines each year The tally Irom reported 
incidents m 2000 was somewhat less than 
10,000 casualties But a signilicani number of 
incidents arc believed to go imreportcd The 
IC'BI estimates that mine explosions kill or 
maim 15,000-20,000 persons annually While 
this IS still a very large number, it is down from 
earliei estimates ol 26,000-30,000 casualties ^ 
Landmines continue to be a danger long after a 
conflict comes to an end, most casualties 
occurred m countries no longer at war 
More than $ 1 billion has been made avail¬ 
able for demining activities during the past 
decade Though tracking available money is 
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difficult, the ICBL puts spending in 2000 at 
$224 million The amounts available have 
increased, but the United Nations judges avail¬ 
able resources still too limited to meet the 
needs of affected countries The leading fun¬ 
ders are the United States, Norway, the United 
Kingdom, Sweden, Germany, and japan By 
the end of 2001, the United States had provid¬ 
ed more than $500 million m clemming assis¬ 
tance to 40 countries The bulk of funds went 
to Afghanistan, Angola, Bosnia, Cambodia, and 
Mozambique 

Afghanistan has been heavily mined since 
the late 1970s The upsurge in fighting that 
accompanied the U S air campaign against the 
Taliban regime and A1 Qaeda forces m late 
2001 added unknown quantities of unexploded 
ammunitions to the demining challenge Just 
how many mines arc scattered was unknown 
even before the most recent turn of events The 
U S State Department estimates them at 4 mil¬ 
lion (see Table 1), down fiom its 1998 estimate 
of 10 million Some observers insist the num¬ 
ber IS 1 million or less, whereas the U S 
Campaign to Ban Landmines uses an estimate 
of 8-10 million 

In Afghanistan, some 723 square kilometers 
have been found to be mme-infested, but addi¬ 
tional mined areas are being detected at the 


rate of 12-14 square kilometers a year^"^ Mines 
have severely reduced the amount of Afghan 
agricultural and grazing land safely accessible 
The U N Development Programme and the 
World Bank estimate that at current funding 
levels. It will take 7-10 years to clear roughly 
half of the contaminated areas, some 344 
square kilometers of the most productive land, 
which would allow most Afghans to resume a 
more normal life 

In 2000, there were more than 1,000 record¬ 
ed mine casualties in Afghanistan, down from 
more than 7,200 in 1993 But the real num¬ 
ber could easily be 50-100 percent larger 
Indeed, a State Department estimate uses a 
figure of 2,400 ^ And the Organization for 
Mine Clearance and Afghan Rehahihtation, 
a U N -sponsored agency, believes annual 
casualties to be as high as 4,000 

The populations of many mine-affected 
countries will likely confront the dangers and 
uncertainties of mines for decades, if not cen¬ 
turies A recent assessment of Cambodia’s situa¬ 
tion concluded that landmine clearance may 
take 200-300 years at current removal rates 


lablc 1: l.stimated Effect of Anti-Personnel Landmines, Selected Countries, 2000 


Country 

Number of tondmines 

Land Area Affected 

Share of Territory 

Landmine Victims, 2000 



(square kilometers) 

(percent) 


Afghanistan 

4 million 

723 

01 

2,400 

Angola 

200,000-6 million 

634,547 

50 9 

840 

Armenia 

100,000 

2,500 

80 

8 

Bosnia-Herzegovina 

1 million 

4,200 

82 

87 

Cambodia 

300,00-1 million 

2,000 

1 1 

811 

Colombia 

70,000 

248,216 

21 8 

n a 

Croatia 

1-1 2 million 

4,000 

71 

22 

Egypt 

5-7 5 million 

2,800 

02 

n a 

Ethiopia 

1 5-2 million 

2,000 

02 

15 

Viet Nam 

3 5 million 

n a 

n a 

2,000 


Source U S Department of State, To V/alk ihe Earih in Safety The Unifed States Commitment to Humanitarian Demining 
(Washington, DC November 2001), Worldwatch calculations 
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Some topics are included each year in Vital Signs, others are covered only in certain years The 
following IS a list of topics covered in Vital Signs thus far, with the year or years they appeared 
indicated in parentheses Those marked with a bullet (♦) appeared m Part One, which includes 
time series of data on each topic 


AGRICULTU R E and FOOD 

Agricultural Resources 

♦ Fertilizer Use (1992-2001) 

♦ Grain Area (1992-93, 1996-97, 

1999-2000) 

♦ Gram Yield (1994-95, 1998) 

♦ Irrigation (1992, 1994, 1996-99, 2002) 
Livestock (2001) 

Organic Agriculture (1996, 2000) 
Pesticide Control or Trade (1996, ♦2000, 
2002) 

♦ Pesticide Trade (2000) 

Transgenic Crops (1999-2000) 

Urban Agriculture (1997) 

Food Trends 

♦ Aquaculture (1994, 1996, 1998, 2002) 
Biotech Crops (2001-02) 

♦ Cocoa Production (2002) 

♦ Coffee (2001) 

♦ Fish (1992-2000) 

♦ Gram Production (1992-2002) 

♦ Gram Stocks (1992-99) 

♦ Gram Used for Feed (1993, 1995-96) 

♦ Meat (1992-2000, 2002) 

♦ Milk (2001) 

♦ Soybeans (1992-2001) 

♦ Sugar and Sweetener Use (2002) 


THE E CONO MY 

Resource Economics 

♦ Aluminum (2001) 

Arms and Gram Trade (1992) 
Commodity Prices (2001) 

Fossil Fuel Subsidies (1998) 

♦ Gold (1994, 2000) 

Metals Exploration (1998, ♦2002) 

♦ Metals Production (2002) 

♦ Paper (1993, 1994, 1998-2000) 

Paper Recycling (1994, 1998, 2000) 

♦ Roundwood (1994, 1997, 1999, 2002) 
Seafood Pnees (1993) 

♦ Steel (1993, 1996) 

Steel Recycling (1992, 1995) 

Subsidies for Environmental Harm (1997) 
Wheat/Oil Exchange Rate (1992-93, 
2001 ) 

World Economy and Finance 

♦ Agncultural Trade (2001) 

Aid for Sustainable Development (1997, 
2002) 

♦ Developing'Country Debt (1992-95, 

1999-2002) 

Environmental Taxes (1996, 1998, 2000) 
Food Aid (1997) 

♦ Global Economy (1992-2002) 
Microcredit (2001) 

♦ Oil Spills (2002) 
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Pnvalc Finance in Third World (1996, 
1998) 

R&D Expenditures (1997) 

Socially Responsible Investing (2001) 
SiocU Markets (2001) 

♦ Tiadc (1993-96, 1998-2000, 2002) 
Transnational Corporations (1999-2000) 

♦ UN Finances (1998-99, 2001) 

Otliet Etonomic Topics 

♦ Advertising (1993, 1999) 

Charitable Donations (2002) 

Cigarette Taxes (1993, 1995, 1998) 
Ecolabcling (2002) 

Government Coiruption (1999) 

Health Care Spending (2001) 
Phaimaceutical Industiy (2001) 

PVC Plastic (2001) 

Satellite Monitoring (2000) 

♦ St 01 m Damages (1996-2001) 

♦ Television (1995) 

ENERGY and ATMOSPHERl 
Alnwsphcic 

♦ Caibon Emissions (1992, 1994-2002) 

♦ Cre Production (1992-96, 1998, 2002) 

♦ Global Temperauiie (1992-2002) 

Fossil Fuels 

♦ Carbon Use (1993) 

♦ Coal (1993-96,1998) 

♦ Fossil Fuels Combined (1997, 

1999-2002) 

♦ Natural Gas (1992, 1994-96, 1998) 

♦ Oil (1992-96, 1998) 

Riiicwahles, EjjicieiKy, Olhti Souncs 

♦ Compact Fluorescent Lamps (1993-96, 

1998-2000, 2002) 

♦ Efficiency (1992) 

♦ Geothermal Power (1993, 1997) 

♦ Hydroelectric Power (1993, 1998) 

♦ Nuclear Power (1992-2002) 

♦ Solar Cells (1992-2002) 

♦ Wind Power (1992-2002) 


THE ENVIRONMENT 
Animals 

Amphibians (1995, 2000) 

Aquatic Species (1996, 2002) 

Birds (1992, 1994,2001) 

Mai me Mammals (1993) 

Primates (1997) 

Veilebiales (1998) 

Nalutal Resouicc Status 

Coral Reels (1994, 2001) 

Faimland Quality (2002) 

Forests (1992, 1994-98, 2002) 
Groundwater Quality (2000) 

Icc Melting (2000) 

Ozone Layer (1997) 

Watei Scaicity (1993, 2001-02) 

Watei Tables (1995, 2000) 

Wetlands (2001) 

Naluial I\( sounc Usis 

Biomass 1 ncigy (1999) 

Dams (1995) 

Ecosystem Conversion (1997) 

Energy Productiviiy (1994) 

Oiganic Waste Reuse (1998) 

Soil Erosion (1992, 1995) 

Tree Plantations (1998) 

Pollution 

Acid Ram (1998) 

Algal Blooms (1999) 

Forest Damage Irom Air Pollution (1993) 
Lead m Gasoline (1995) 

Nucleai Waste (1992, ♦1995) 

Pesticide Resistance (♦1994, 1999) 

♦ Sulfut and Nitrogen Emissions (1994-97) 
Urban Air Pollution (1999) 

Othci Environmental Topics 

Environmental Treaties (♦1995, 1996, 

2000, 2002) 

Nitrogen Fixation (1998) 

Pollution Control Markets (1998) 
Semiconductor Impacts (2002) 
Transboundary Parks (2002)__ 
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THE MILITARY 

♦ Armed Forces (1997) 

Arms Production (1997) 

♦ Arms Trade (1994) 

Landmines (1996, 2002) 

♦ Military Expenditures (1992, 1998) 

♦ Nuclear Arsenal (1992-96, 1999, 2001) 
Peacekeeping Expenditures (1993, 

♦1994-2002) 

♦ Wars (1995, 1998-2002) 

Small Arms (1998-99) 

SOCIETY and HU MAN WELL-BEING 

Health 

♦ AIDS/HIV Incidence (1994-2002) 
Asthma (2002) 

Breast and Prostate Cancer (1995) 

♦ Child Mortality (1993) 

♦ Cigarettes (1992-2001) 

Drug Resistance (2001) 

Endocrine Disrupleis (2000) 

Hunger (1995) 

♦ Immunizations (1994) 

♦ Infant Mortality (1992) 

Infectious Diseases (1996) 

Life Expectancy (1994, ♦1999) 

Malaria (2001) 

Malnutrition (1999) 

Noncommunicable Diseases (1997) 
Obesity (2001) 

♦Polio (1999) 

Safe Water Access (1995) 

Sanitation (1998) 

Soda Consumption (2002) 

Traffic Accidents (1994) 

Tuberculosis (2000) 

Reproduction and Women’s Status 
Family Planning Access (1992) 

Female Education (1998) 

Fertility Rates (1993) 

Maternal Mortality (1992, 1997) 

♦ Population Growth (1992-2002) 

Sperm Count (1999) 


Violence Against Women (1996, 2002) 
Women in Politics (1995, 2000) 

Social Inequities 

Homelessness (1995) 

Income Distribution (1992, 1995, 1997, 

2002) 

Language Extinction (1997, 2001) 
Literacy (1993, 2001) 

Pnson Populations (2000) 

Social Security (2001) 

Teacher Supply (2002) 

Unemployment (1999) 

Other Social Topics 

Aging Populations (1997) 

Fast-Food Use (1999) 

Nongovernmental Organizations (1999) 
Refugees (♦1993-2000, 2001) 

Religious Environmentalism (2001) 
Urbanization (♦1995-96, ♦1998, ♦2000, 
2002) 

Voter Turnouts (1996, 2002) 

Wind Energy Jobs (2000) 

TRANSPORTATION and COMMUNICATION 

♦ Air Travel (1993, 1999) 

♦ Automobiles (1992-2002) 

♦ Bicycles (1992-2002) 

Car-Shanng (2002) 

Computer Production and Use (1995) 
Gas Prices (2001) 

Electnc Cars (1997) 

♦ Internet (1998-2000, 2002) 

♦ Motorbikes (1998) 

♦ Railroads (2002) 

♦ Satellites (1998-99) 

♦ Telephones (1998-2000, 2002) 

♦ Tounsm (2000) 

Urban Transportation (1999, 2001) 


VITAL SIGNS 2002-2003 


215 



STA 

ProgPl IWWWCII^JJ iwkwav. *- «. J 

lVr)//(/iv,if( h lfr,titiJte, Foreword by Kofi Annan, Secretafy-ijeneral, United Nations 
st.itr ()/ the World 2002 focuses on the forthcoming World Summit to be held in 
Jcihcinnesburg It assesses the progress, and the lack of it, made since the meeting in Rio 
10 vfMfs «iqo, and analyses the challenges and tasks that the World Summit has to address 
if the next century is to show genuine progress towards a sustainable society 
t W 9‘S p«iperback 1 85383 878 0 

HUMAN ECOLOGY 

Basic Concepts for Sustainable Development 
Gerald G Marten, Foreword by Maurice Strong 

This excellent first textbook in the area provides extremely accessible and engaging material 
for students at all levels, teachers and general readers It presents a clear account of the 
relationship between human societies and the natural ecosystems on which we all depend 
£14 95 paperback 1 85383 714 8 £40 00 hardback 1 85383 713 X 

GLOBAL ENVIRONMENT OUTLOOK 3 

United Nations Environment Programme 

Foreword by Kofi Annan, Secretary-General, United Nations and Preface by 
Klaus Topfer, Executive Director, UNEP 

'The most authoritative summing up of the environmental situation for the new 
millenium' The Independent 

GEOS will help to set, in a hopeful and positive tone, an action-oriented environmental 
agenda before and after the World Summit on Sustainable Development m 
Johnannesburg, as it delivers relevant and timely information to the world's leaders and 
other policy makers 

£25 00 paperback 1 85383 845 4 £60 00 hardback 1 85383 844 6 

WORLD DIRECTORY OF ENVIRONMENTAL ORGANIZATIONS - 6th edition 

Edited by Ted Trzyna and Julie Didion 

The standard guide to a critical and fast-moving field and the only comprehensive 
directory of organizations in all parts of the world concerned with the environment and 
natural resources 
£50 00 paperback 1 85383 794 6 

THE ATLAS OF ENDANGERED SPECIES 
Threatened Plants and Animals of the World 

Richard Mackay 

Drawing on information provided by WWF and the World Conservation Monitoring 
Centre, this Atlas provides a comprehensive and easy-to-use reference to the species 
under threat and their habitats An essential reference for the home, school, libraries and 
businesses as well as for those interested in natural history and conservation 
£11 99 paperback 1 85383 874 8 
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